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ADVANCES IN THE TREATMENT OF NON- 
TUBERCULOUS PULMONARY DISEASE* 


L. Baracu, A. BickeRMAN 


and Gustav Beck 


INTRODUCTION 


JuRING the preparation of this lecture we were struck by 


the variety of basic sciences which now seem crucially 
D involved in the therapy of chronic pulmonary diseases 
commonly encountered by the practitioner of medicine. 


ro 4 In the selection made of advances in this field we have 
included for example, clinical bacteriology, respiratory physiology and 
the effects of the steroid hormones. The list is by no means inclusive, 
since limited space and time have necessarily resulted in many omissions 
of recent progress in allergy, surgery of the chest and circulatory 
dynamics. Furthermore, we utilized the opportunity of this lecture to 
summarize the results of current studies in our clinic which seemed 


pertinent to the treatment of chronic pulmonary disease. 


* Read November 9, 1951 at The New York Academy of Medicine in the Friday Afternoon Lecture 
Series. 
From the Department of Medicine, College of Physicians and Surgeons, Columbia University, the 
Presbyterian Hospital, and the Columbia Division, Goldwater Memorial Hospital, New York 
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ADVANTAGES AND Hazarps or Broap-SpecrRUuM 
Antisiotic THERAPY 


Among the most interesting of the recent advances in the treatment 
of non-tuberculous pulmonary disease is the development of antibiotic 
therapy for chronic bronchial infections. In patients with chronic 
bronchitis and bronchiectasis, occurring either as separate clinical en- 
tities or in association with other chronic respiratory diseases, such as 
bronchial asthma, pulmonary emphysema and pulmonary fibrosis, the 
results of appropriate antibiotic treatment are, in some cases, not only a 
subsidence of the infection itself but a conspicuous clinical improvement 
in respiratory function, manifested by relief of dyspnea on moderate 
exertion and disappearance of chronic hypoxia. However, the hazards 
of treatment aimed at complete arrest, or cure, of chronic bronchitis, 
or of prolonged and radical decrease of infection in bronchiectasis, have 
increased as the scope and effectiveness of antibiotic therapy has itself 
improved. 

Although the use of penicillin has been followed in a few patients 
by infection with gram-negative bacteria (Weinstein' and others**), 
or, at times, by production of penicillinase® * which interfered with the 
effectiveness of penicillin therapy, these infections or reactions may be 
generally controlled by brief periods of treatment with chloromycetin, 
terramycin, aureomycin or streptomycin. However, the simultaneous 
elimination of the ordinary gram-positive and gram-negative bacteria, 
which is characteristic of the effectiveness of the broad-spectrum anti- 
biotics, is at times followed by infections with B. proteus, B. pyocyaneus 
and monilia organisms that may develop a unique pathogenicity and 
invasiveness during periods of marked suppression of growth of the 
common bacterial flora of the respiratory tract. These new infections, 
some of which are chronic and at times fatal, have fortunately not 
occurred in people of relatively good health but in debilitated patients 
with advanced pulmonary disease who have usually had extensive 
treatment with broad-spectrum antibiotic drugs.** Nevertheless, the 
incidence of these complications, as well as similar occurrences reported 
in the therapy of urinary tract disease (to be discussed later) have led 
to an alteration in point of view in respect to the management of chronic 


bronchopulmonary infection. 
The specific advantage of the newer antibiotics in virus pneumonia 
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was followed by the demonstration of their value in various types of 
The simultaneous eradication of 


9.19 


bronchopulmonary suppuration. 
gram-positive and the majority of gram-negative organisms from the 
sputum of patients with pulmonary infections was thought to be, in 
the main, the explanation for the prompt elimination of pus from the 
expectoration. It is noteworthy, however, that the broad-spectrum 
antibiotics are found in small amounts in the bronchial secretions after 
and that benzyl! penicillin does not pene- 


7,8 


administration by mouth, 
trate into the sputum in effective concentrations after systemic adminis- 
tration. Until recently the only method of producing effective local 
concentrations in the bronchi and the bronchial secretions has been the 
administration of penicillin by inhalation. With the discovery and use 


of the diethylaminoethyl ester of penicillin by Jensen*” 


and, subse- 


intramuscular injection has been provided which results in effective 
concentrations of the drug in the sputum, in the lungs, and in the lymph 
glands as well. 

With the present availability of a variety of antibiotics, the question 
of selection of the drug to be employed, the duration and dosage of 
treatment poses difficult problems. We have recently appraised the 
results of a long-term as well as a recent study of antibiotic therapy in 
chronic bronchopulmonary disease, a summary of which will now be 
presented. 

The broad-spectrum antibiotics are generally preferable to peni- 
cillin in the treatment of the exacerbations of bronchopulmonary infec- 
tion that follow acute upper respiratory disease. Beginning on the third 
to the fifth day after the onset of an acute coryza or pharyngitis, the 
use of aureomycin, terramycin or chloromycetin is frequently followed 
by a prompt control of sinus and bronchial infections. Since these drugs 
have no effect on the common cold itself, it is unprofitable to employ 
them at the onset of coryza, since treatment may have to be terminated 
because of undesirable side-effects at a time when their administration 
is especially indicated, when the signs of pyogenic bronchial infection 
become manifest. Although penicillin is therapeutically effective for the 
control of infections due to gram-positive bacteria, the incidence of 
allergic reactions to this otherwise non-toxic antibiotic is notably higher 
than to either aureomycin, terramycin or chloromycetin. 

In the treatment of chronic bronchopulmonary infection, however, 
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in which the aim of therapy is an eradication of chronic bronchitis or a 
prolonged arrest of the infection in bronchiectasis, penicillin is regarded 
as the drug of choice despite the possibility of allergic reactions, since 
the risk involved in long-continued treatment with the broad-spectrum 
antibiotics is a new infection by organisms not previously pathogenic 
which may invade the bronchi and lungs during periods of simultaneous 
eradication of gram-positive and the majority of the ordinary gram- 
negative bacteria. The basis for the opinions that follow is revealed by 
the results we have recently assembled, comparing the effect of peni- 
cillin with broad-spectrum antibiotics." 

Comparison was made of the results of penicillin treatment, mainly 
by inhalation, in 200 patients with chronic bronchitis and, in addition, 
either bronchial asthma or pulmonary emphysema to a similar group of 
forty-six cases treated with the broad-spectrum antibiotics. Significant 
improvement was recorded in 75 per cent of cases treated with the 
broad-spectrum drugs and 50 per cent of the penicillin treated series. 
However, the results of penicillin treatment in 70 cases of non-asthmiatic 
chronic bronchitis and in thirty-five cases treated with broad-spectrum 
antibiotics revealed that significant benefit was obtained in approximately 
the same proportion of cases, namely 75 per cent. It seemed likely that 
allergic factors, including an increased incidence of wheezing due to 
the physical impact of aerosol penicillin, interfered with complete relief 
of cough and dyspnea in cases with bronchospasm treated with nebu- 
lized penicillin. 

The use of the systemic route of administration of penicillin, either 
by mouth or by injection, for patients with asthmatic breathing is now 
preferable to aerosol penicillin which is of special value in such clinical 
entities as bronchiectasis, sinusitis, lung abscess and pneumonitis due to 
penicillin-resistant strains of Staphylococcus aureus. In patients with 
bronchiectasis the inhalation of aerosol penicillin twice daily, either 
continuously or in repeated courses, is by far the most effective, prac- 
tical and inexpensive method of long-term control of advanced bronchial 
infection." In cases of bronchial asthma and bronchiectasis in which 
systemic administration of benzyl penicillin does not produce the ex- 
pected improvement, and aerosol penicillin is employed, the previous 
inhalation of nebulized epinephrine is desirable to prevent, as far as 
possible, bronchospasm from the local effect of the inhaled penicillin 
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Although gram-negative bacteria appear in sputum culture follow- 
ing adequate penicillin treatment, demonstrated originally after aerosol 
therapy,** invasion by these organisms has been relatively infrequent 
in our clinic. In 298 cases of respiratory tract infection reported from 
our clinic over a period of eight years, the use of streptomycin or the 
broad-spectrum antibiotics was employed in seventeen instances for 
the treatment of either Klebsiella pneumoniae infections or to counter- 
act penicillinase production by gram-negative bacteria or resistant 
Staphylococcus aureus,** factors usually responsible for cessation of 
improvement with penicillin therapy. In four of 298 cases B. proteus 
was isolated from the sputum after penicillin treatment but without 
evidence of actual infection. Although monilia organisms grew out on 
culture at times, especially when streptomycin was added to penicillin 
treatment, no instance of clinical disease as a result of infection with 
monilia was encountered, In one patient, who had previously received 
aerosol penicillin for a long time, the additional administration of strep- 
tomycin and sulfadiazine was followed by the appearance of B. proteus 
on sputum cultures. In this case the eradication of the common gram- 
negative and gram-positive organisms by combined penicillin, strep- 
tomycin and sulfadiazine treatment appeared to be responsible for 
chronic B. proteus bronchopulmonary infection, Fortunately, courses 
of chloromycetin and the diethylaminocthyl ester of penicillin have 
both yielded temporary improvement in this patient, especially pro- 
longed after the use of the new penicillin iodide ester. 

In seven of eighty cases of treatment with the broad-spectrum 
antibiotics, death was apparently due, at least in part, to the subse- 
quent development of infection with such highly resistant strains as 
B. proteus, B. pyocyaneus and yeast organisms. Of three patients with 
bronchiectasis who developed B. proteus infection, two revealed B. 


proteus on sputum culture for a period exceeding six months in each 


instance. 

The danger of development of infections with highly resistant organ- 
isms is now recognized by a number of investigators, Finland,” Bloom- 
field,’ Waisbren,“’ Wheat et al.*t Although the fatal infections with 
B. proteus, B. pyocyaneus and yeast organisms that took place in our 
series were in patients with grave and debilitating diseases, the frequency 
with which resistant organisms appear on sputum cultures after broad- 
spectrum antibiotic therapy indicates the possibility of invasion and, 
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therefore, the prompt termination of antibiotic treatment when B. 
proteus is grown from the expectoration. 

The danger of allergic reactions to penicillin in these cases appears 
to be less menacing than persistent infection with a more highly resistant 
organism for which curative treatment is not now available. The use 
of diethylaminoethy! ester of penicillin resulted in a temporary elimina- 
tion of gross pus from the sputum in the two patients with chronic 
B. proteus bronchial infection now under observation, but the organism 
has not at any time disappeared from sputum cultures. Chloromycetin 
has also been beneficial in both of these cases. A more extended discus- 
sion of this subject is to be presented in a full report of antibiotic therapy 
in chronic bronchopulmonary disease but it is pertinent to point out 
at this time that emphasis on simultaneous eradication of gram-negative 
and gram-positive organisms with a penicillin-streptomycin combina- 
tion, or with the broad-spectrum antibiotic drugs, is accompanied by 
more risk than the initial use of penicillin and the subsequent employ- 
ment of streptomycin, aureomycin, chloromycetin, terramycin for 
relatively brief periods in order ultimately to augment the effectiveness 
of long-continued penicillin treatment. 

Penicillin is, therefore, used as the mainstay of long-continued treat- 
ment, not only to avoid infection with highly resistant organisms but 
also because infections of the bronchi and lungs are for the most part 
initially due to gram-positive bacteria. If invasion with the Klebsiella 
pneumoniae should take place or if penicillinase production interferes 
with further improvement, either as the result of its elaboration by 
gram-negative bacteria, or as a result of Staphylococcus aureus resistant 
organisms,” one of the broad-spectrum drugs is employed for a tem- 
porary period to restore penicillin sensitiveness. Following a five-day 
course of chloromycetin, aureomycin or terramycin, generally 2 grams 
daily, penicillin treatment is resumed with the aim not only of diminish- 
ing the amount of pus in the sputum but of reducing, as far as possible, 
chronic inflammatory swelling of the bronchial wall, which is itself 
the cause of obstructive dyspnea in many of these cases of broncho- 
pulmonary disease. 

In studies now in progress, the employment of the diethylaminoethy] 
ester of penicillin has appeared to have a special value in bronchopul- 
monary infection, comparable in some respects to the effective employ- 
ment of acrosol penicillin.** As shown by Jensen***! concentrations of 
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this drug in the lungs after intramuscular injection are five to ten times 
higher than that of benzyl penicillin and its presence in the sputum in 
effective concentrations has also been confirmed by Heathcote™ as well 
as by ourselves.** Prompt reduction or elimination of pus from the 
sputum occurred in 75 per cent of fifty patients with chronic bronchitis 
and bronchiectasis, with a comparable clinical improvement. An illustra- 
tive case history of the use of this drug and a broad-spectrum antibiotic 


(chloromycetin) is presented at the end of this paper. 


Tue or Deviperate AND \IECHANICALLY INDUCED 
CouGHING IN: ResprRATORY 


The second topic selected for discussion is the value of coughing 
in the elimination of bronchial secretions. Although the cough induced 
by postural drainage is recognized as beneficial in bronchiectasis, the 
importance of deliberate coughing in other chronic respiratory diseases 
is not adequately appreciated. Indeed, it is frequently regarded as harm- 
ful and dealt with by cough suppressants. In cases of chronic bronchitis, 
pulmonary emphysema, pulmonary fibrosis and bronchial asthma, 
coughing represents a highly effective method of obtaining drainage of 
mucoid and muco-purulent secretions, especially after bronchodilation 
has been obtained by inhalation of a bronchodilator aerosol, such as 
I per cent epinephrine, 2.25 per cent racemic epinephrine or 0.5 per 
cent isopropyl adrenalin. These agents are generally used to terminate 
bronchospasm in cases of bronchial asthma and pulmonary emphysema 
but the patients may not cough when dyspnea is relieved by epinephrine 
inhalations, unless especially instructed to do so, one or two minutes 
after the inhalation, Coughing is therefore prescribed in order to elimi- 
nate mucus that might otherwise be present in the bronchial tubes and 
result in wheezing and to prevent localized areas of atelectasis and 
infection. 

The improvement recorded in respiratory function tests after in- 
haling nebulized epinephrine seems to be related at times to the coughing 
up of mucoid or muco-purulent expectoration. This has become clear 
in a current study in which the effect of smoking three cigarettes has 
been studied in cases of bronchial asthma and pulmonary emphysema. 
In some of these patients in whom coughing due to inhaling cigarette 
smoke resulted in expectoration of considerable amounts of bronchial 
secretions, a marked relief of dyspnea took place, with a concomitant 
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rise in vital capacity and in maximal breathing capacity. The cough in 
these clinical entities, whether produced by epinephrine or by cigarette 
smoking, should not be interpreted simply as an irritative phenomenon 
but must be viewed also in the light of its physiologic use as a factor 
in drainage. Similarly, when the use of aminophylline and ephedrine is 
not spontaneously followed by expectoration, if bronchodilation has 
separated mucus from the bronchial wall, deliberate coughing is rec- 
ommended. Smoking three cigarettes in succession has also produced 
increased bronchospasm in some cases, demonstrated by decrease of the 
vital capacity and maximal breathing capacity, but the point of the 
present discussion is not to evaluate the harm or the advantage of smok- 
ing but to emphasize the functional significance of either a natural or 
stimulated cough when it Is follow ed by expectoration of mucus and 
pus from the bronchi. 

In a study of physical methods of eliminating bronchial secretions 
by producing a swift flow of air during expiration, two devices which 
simulate the human cough have been developed.” The first, called a 
mechancial cough chamber, consisted of a modification of the immo- 
bilizing lung chamber used for the treatment of pulmonary tuberculosis. 
In this apparatus an alternate rise and fall of pressures of 110 mm, above 
the atmosphere was carried out twenty-five times a minute. Instead 
of a gradual fall of a previously established positive pressure to that of 
the atmosphere, a swift opening of a 5-inch valve in the head compart- 
ment of the chamber initiated an explosive decompressing effect in 
which a high volume flow rate of air from the lungs took place during 
the expiratory cycle. With a collar closed tightly around the neck of 
the patient a differential pressure of 40 mm. Hg was obtained on the 
chest wall and abdomen, which not only prevented expansion of the 
chest during the period of sudden decrease of pressure but also exerted 
a compressing effect on the thorax and diaphragm which aided the 
elimination of bronchial secretions. 

In the second device a sudden release of pressure after full inflation 
of the lungs resulted in a swift outflow of air during expiration. This 
was accomplished with the patient in the conventional tank respirator, 
the head being in the atmosphere, or by a pressure hood, in which the 
head of the patient was surrounded. When the tank respirator was 


employed the negative pressure around the body was gradually increased 
to go mm. Hyg and, at the end of the inspiratory cycle, the swift opening 
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of a 5-inch valve resulted in a rise in pressure to that of the atmosphere 
in 0.04 seconds. The volume flow rate of air at the start of expiration 
was found to be equal to that of a moderately vigorous cough, as deter- 


mined by spirometer recording, and about 75 per cent that of maximally 


vigorous coughs in normal human subjects. 

The kind of ventilation produced by the immobilizing lung chamber, 
without the use of the cough mechanism, is comfortable and efficient; 
residence in the chamber has been recently shown to result in the dis- 
appearance of orthopnea in many patients with bronchial asthma and 
two cases of congestive heart failure. The pressure change is similar to 
the effect of being transported to a 5500 feet altitude and back again 
25 times a minute. Patients who have impairment of breathing, either 
through paralysis or through weakness of the respiratory musculature, 
may breathe to the extent to which they are able, without interference 
by the alternating pressure. The addition of the cough mechanism to 
this chamber makes possible its use not only for maintenance of an 
adequate effortless ventilation but elimination of retained secretions, in 
patients with infantile paralysis, myasthenia gravis, or atelectasis of the 
lungs from a variety of causes. 

The simpler mechanism has been called exsufflation. The elastic 
recoil of the lungs and chest wall after previous full inflation results in 
a higher velocity of air flow during expiration than would have taken 
place if the lung relaxation pressure were opposed by a gradually de- 
creasing negative tank pressure. The elastic characteristics of the lungs 
and chest wall have been recently studied by Rahn et al.,"* Fenn,** and 
Proctor et al.*’ under conditions of variable lung volume during inspira- 
tion. The relaxation pressure, which is responsible for expiration, begins 
to increase rapidly when the lungs are expanded beyond 53 per cent of 
the vital capacity. Since mechanical inflation of the lungs by increase 
in negative tank pressure has similar effects to inflation of the lung 

pressure applied through a mask over the face, the physiological 
response in terms of respiration and circulation are quite comparable, 
as pointed out by Whittenberger et al.** *? and confirmed in studies 
made in our clinic.** 

During pressure breathing in normal subjects, the venous pressure 
is increased approximately 40 per cent of the applied intrapulmonary 
pressure, the remaining pressure being taken up by the lungs, chest 
wall and diaphragm, in patients with pulmonary congestion due to heart 
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INCREASED INTRA-PULMONARY, INTRA-THORACIC AND 
VENOUS PRESSURE WITH PRESSURE BREATH- 
ING OF 20 CM. WATER 


Peripheral venous 
pressure 


Pressure of lungs 
and chest wall 
Figure 1: The difference between the applied intra-pulmonary pressure and the 
venous pressure rise is equivalent to the relaxation pressure of the lungs and sur- 


rounding structures. Data from Barach, et al. J. Aviat. Med, 17:290, 1946, reprinted 


by permission 
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SECONDS 


Flow Rate of a Normal Subject (A) During a 
Mechanical Exsuflation 3210 ce/sec., 
Abdomen and Lower Ribs, 


Figure 2: Maximal Expiratory 
Natural Cough 3690 ce/sec., (B) During 
(C) During Swift Manual Compression of Upper 


S250) ce sec, 


SECONDS 


Figure 3: Maximal Expiratory Flow Rates of a Patient with Poliomyelitis: 
(A) During Mechanical Exsufflation 1915 ce/sec., (B) During Mechanical Exsuf- 
flation with Swift) Manual Abdominal Compression 2223 ce/sec., (C) During a 


Natural Cough 1479 ce/see, 
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failure, the rise in venous pressure may be 60 to 70 per cent of the 
applied intrapulmonary pressure, the lung, under these circumstances, 
being less elastic and acting, to some extent, as a counter-pressure 
similar to the application of a pressure vest around the thorax.***° From 
these studies the lung tension responsible for high velocity expiration, 
which was calculated by subtracting the rise in venous pressure from 
the applied intrapulmonary pressure, would be dependent on the 
elasticity of the lungs, the surrounding thoracic structures and the 
diaphragm. 

When inspiration is accomplished by inflating the lungs with pres- 
sures of 20 to 40 mm. Hg of water, the pressure available for collapsing 
the chest in normal individuals may, therefore, vary approximately from 
12 to 24. mm. Hg. This response is illustrated in Fig. 1.°° The flow of 
air leaving the lungs under these circumstances is at an increased 
velocity, which may also be used as a measure of lung tension when 
inflation of the lungs is suddenly terminated. 

Measurement of the maximal flow rate of air at the beginning of 
the expiratory cycle was made by means of a recording spirometer with 
a high speed drum during a cough of maximal force in a normal subject 
and during mechanically induced exsufflation. The results in one subject 
were 4ogo cc. during the natural cough and 3580 cc. per second during 
mechanically induced swift expiration. The flow rates in patients with 
rigid chests and impairment of lung elasticity were lower than those 
found in healthy normal subjects, as would be expected from the evi- 
dence discussed above. Studies carried out in patients with poliomyelitis, 
who had a severe degree of impairment of respiratory function and 
who required the use of the rocking bed the majority of the time, also 
revealed a less marked maximal flow rate during their natural cough and 
during mechanical exsufflation. Thus, in one patient the maximal flow 
rate during the natural cough was 1479 cc. per second, with a tidal 
volume of 600 cc., and during mechanical exsufflation 1915 ce. per 
second, with a tidal volume of 2500 cc. When swift manual compression 
of the abdomen was employed during mechanical exsufHation the maxi- 
mal flow rate was 2223 cc. per second. A graphic record of these results 
is illustrated in Fig. 3. 

The development of swift manual compression of the abdomen is 
an extension of its use for elimination of trapped air in patients with 
pulmonary emphysema. Similar high expiratory flow rates may be 
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obtained by pressing on the lower ribs and abdomen, as in the prone 
Schaefer method of artificial respiration, provided the pressure is exerted 
suddenly rather than gradually. A remarkable increase in air velocity 
during the expiratory cycle may be produced by an individual trained 
in the application of pressure with the palms of his hands over the lower 
ribs and abdomen. The maximum flow rate during a vigorous cough 
of a normal human subject was found to be 36go cc. per second, during 
exsufflation 3210 cc. per second, and after abrupt manual compression 
of the lower ribs and abdomen 3230 cc. per second. These results, 
illustrated in Fig. 2, indicate that the maneuver may of itself be of 
critical value in elimination of bronchial secretions in clinical entities 
in which retention of secretions results in a threat to respiratory func- 
tion, provided it can be carried out over an adequate period of time. 
Mechanical exsufflation appears to be a more practical procedure for 
long-continued use in patients with bulbar poliomyelitis, myasthenia 
gravis or atelectasis of the lungs from a variety of causes. However, 
swift manual compression of the lower thoracic cage and abdomen 
seemed to be of value when used intermittently in conjunction with 
physical methods of increasing volume flow rate in expiration, 

\ physiologic response similar to compression of the thorax may be 
obtained by negative pressure breathing applied by mask to the respira- 
tory passageway; lowering the intrapulmonary pressure results in a 
decrease of lung volume comparable to that achieved by an equivalent 
positive pressure on the chest wall and abdomen. In a patient with 
pulmonary emphysema a mask pressure of 20 em. HzO below the atmo- 
sphere was employed at the start of expiration to relieve a serious over- 
inflation of the lungs. The vital capacity of twenty such exhalations 
under negative pressure was increased from 1000 to 2000 cc., with 
immediate relief of dyspnea, a reaction which duplicated that previously 
obtained by manual compression of the lower thoracic cage and upward 
pressure on the abdomen. The clinical use of sudden application of 
higher negative pressures at the onset of expiration is being investigated 
as a method of eliminating bronchial secretions. The physiologic effects 
of negative pressure breathing on the circulation will be referred to later. 

Che mechanical cough chamber and the exsufflator device have both 
been employed in animal experiments in which radiopaque material, 
thoretrast and mucin, was previously instilled by a bronchoscope into 
the bronchi of anesthetized dogs. The results of x-rays of the lungs 
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before and after treatment, compared to untreated controls, indicated 
that 70 to 80 per cent of the introduced thorotrast was eliminated in 
one to two hours in the animals tested.** Furthermore, the diameter of 
the bronchi was found to be increased, at the peak of 40 mm. Hg pres- 
sure, approximately twice that observed at the start of inspiration, which 


seemed to facilitate the passage of air beyond the obstructing mucin 


or mucus in the smaller bronchi. The markedly increased tidal volume 


of exsufHlation appeared to be a favorable factor, in addition to the high 


expiratory velocity, in aiding elimination of mucin. 
The clinical use of mechanically induced high volume flow rates 


in expiration in forty patients with bronchial asthma and bronchiec- 


tasis, twelve patients with poliomyelitis and one case of myasthenia 


gravis has indicated that elimination of bronchial secretions is aided by 


both the mechanical cough chamber and the simpler method of exsuffla- 


tion. The value of these procedures was clearly demonstrated in patients 


with poliomyelitis in whom an effective cough was absent, and in whom 


atelectasis and secondary pulmonary infection cleared during treatment. 


In one patient, reported as Case 5 in the Addendum, atelectasis of the 


entire left lung had been previously unrelieved by two bronchoscopies. 


During each treatment with the exsufHlator, attached to the tank respi- 


rator, mucoid and muco-purulent secretions came into the mouth of 


the patient, with progressive and complete clearing of the left lung 


and return of the mediastinum to its normal position.* 


ACTH anp Corrisone IN BroncuiAL AsTHMA 


AND PULMONARY EMPHYSEMA 


The favorable effects of cortisone and ACTH in patients with 
asthma, reported by Bordley, Harvey, Howard and Newman,’ Ran- 
dolph and Rollins,®*:** Rose®* and subsequently many other investi- 
gators,” ** suggested that adrenal steroids blocked the reaction of circu- 


lating allergens on tissue cells. In addition, in acute infections, such as 


pneumococcus pneumonia, Finland®* reported the disappearance of 


symptoms without, however, an effect on the positive blood culture. It 


appeared that the specific steroid neutralized or diminished the reactivity 
of the tissue cells to toxins, without affecting the micro-organisms or 
other sources of toxins. Without reviewing the extensive literature 


* The treatment of this case was supervised by Dr. H. E. Seanor at Williard Parker Hospital. A 
more complete clinical report of the value of physical methods of inducing high volume flow rates 
during expiratory cycle will be presented later 
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concerning these effects, as well as the metabolic consequences of cor- 
tisone and ACTH, the point may be made that the changes resulting 


from the continued use clinically of these compounds are similar to 


those seen in Cushing’s syndrome or hyperadrenocorticism.” 


The clinical results in previous reports indicate that a temporary 


relief of bronchospasm, partial or complete, takes place in approximately 


8o per cent of the cases treated, and this is, in most instances, of 1 to 3 


weeks’ duration. The complications have included those due to dimin- 


ished elimination of sodium chloride, hypertension, increased fat, the 


development of infections such as pulmonary tuberculosis or broncho- 


pulmonary non-tuberculous infection, pulmonary infarction, gastric 


ulcer, and psychoneurotic or psychotic states. Glaser”’ estimates that 


approximately 5 per cent of cases on continued therapy developed 


psychosis, from observations of a group of approximately 200 patients. 


Our impressions of the value of ACTH and cortisone are based on 


the results of 170 courses administered to seventy patients with bronchial 


asthma and the bronchospastic type of pulmonary emphysema. Of the 


total of 170 courses, 100 were followed by complete relief from symp- 


toms, fifty by a partial remission and twenty by no favorable effects. 


Excluding six cases with a remission of two to twelve months the aver- 


age duration of improvement in the first 100 courses of therapy studied 


Was seventeen days. 


The effect of dosage and selection of cases was later found to be of 


critical importance in both the initial response and the duration of 


improvement. With the employment of an increased dosage, such as 


600 mg. of ACTH during a five-day period or 1700 mg. of cortisone 


administered by mouth during the first five days of cortisone adminis- 


tration and 800 to 1000 mg. during the last five days, no incidence of 


failure of relief of bronchospasm has been encountered in the last fifty 


courses of therapy. Although one case of pulmonary edema and one 


case of severe passive pulmonary congestion took place in the earlier 


treated cases, no unfavorable metabolic effects on the circulation have 


been observed since the routine employment of potassium chloride and 
mercuhydrin, Of the series of seventy patients the treatment was judged 
to be worthwhile in twenty-eight instances, either because of the pro- 
longed nature of the remission or because the improvement obtained 
was subsequently enhanced by other measures. The ideal indication for 
administration of these compounds seemed to be intractable broncho- 
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spasm precipitated by grass or ragweed pollen, in which a self-limiting 
etiology was plainly evident. The next best-reacting group was that of 
patients in whom asthma had previously been under reasonably good 
control but interrupted by an acute respiratory infection. In patients 
with chronic severe asthma the period of relief was shorter than that 
accomplished by other measures that produce remissions of intractable 
bronchospasm.* 

The development of increased bronchial and pulmonary infection 
was observed in cases in which purulent expectoration was previously 
present. In one patient who continued to take cortisone against advice, 
bilateral pulmonary tuberculosis appeared after two months’ treatment. 
The other non-tuberculous infections were treated by antibiotic therapy 
but in three cases increased shortness of breath took place because of 
failure of adequate arrest of the infectious process. 

The occurrence of psychotic reaction was not manifested in any 
case. In our opinion, short intensive courses of treatment appeared to 
be safer from this point of view, as well as that of the other possible 
side-effects, than prolonged treatment. A feeling of heightened well 
being was manifested by the vast majority of patients. In three the 
euphoria was marked, but not with observable impairment of judgment. 
In one patient feelings of moderate depression were reported. The 
presence of severe, uncomfortable stimulation was complained of in 


only one instance. Within a period of one to two weeks after cessation 


of treatment these mental effects were absent. It is doubtful that they 
can be attributed to the relief of symptoms because they occurred to 
some extent independently of the therapeutic response. The elation 
which was so commonly observed was different from that induced by 
dexedrine in that it was accompanied by increased appetite and by a 
more expansive, cheerful and less tense reaction. Frequently, especially 
in ambulatory patients, the increased energy resulted in accomplishment 
of work which subsequent evaluation revealed to be unimpaired from 
the point of view of the patient’s judgment. 

When these results are compared to those of prolonged treatment, 
the impression aroused in us was that little justification is present for 
maintenance therapy. When repeated courses of therapy are given, 
the use of cortisone and ACTH alternately seems the better procedure. 
It must be remembered that many patients with asthma will obtain 
remission from a variety of measures. We have, for example, observed 
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Venous Pressure Rise During Pursed Lip Breathing 


Control Pursed Lip Breothing Control 
807 85 
97.6 104.5 
ses 923 


i Figure 4: The mean rise of venous pressure during pursed lip breathing was 
48 num. PLO; during the expiratory cycle the rise was 62 mm. H,O. 


three patients who had been on continuous or almost continuous treat- 
ment with the adrenal steroids for two months, with inadequate control 
of asthma, develop a remission after several intravenous injections of 
Kirk’s typhoid vaccine. It would appear undesirable to convert patients 
with asthma into a state of semi-addiction to ACTH or cortisone in 
which both metabolic and psychotic effects of a serious nature may take 
place unless all other measures of remissive therapy had been carefully 
tried. Potassium chloride, enteric coated, is administered in each case, 
0.6 gm. after each meal, with at least one injection of a mercurial 
diuretic during an intensive course of either ACTH or cortisone. Re- 


% cently, aluminum hydroxide, 30 cc., has also been routinely prescribed 
: after meals and milk of magnesia at night to combat the rise in gastric 
7 acidity. 


In studies of other forms of respiratory disease temporary improve- 
ment has been reported following the use of ACTH and cortisone in 
pulmonary fibrosis, especially in Boeck’s sarcoid,” fibrosis with impair- 
ment of gaseous diffusion across the alveolar-capillary membrane“ and 
the pulmonary lesions due to beryllium poisoning.” In some patients 
with each of these conditions improvement was maintained with con- 


tinuance of moderate dosages of cortisone. 


ADVANCES AND RETREATS IN THE THERAPY 
or Non-TuspercuLtous PULMONARY DISEASE 


The operation of the mechanical cough chamber makes use of a 
sudden decompression of pressure, namely, a fall of 110 mm. Hg in 
0.06 seconds, which results in a swift expansion of gases within the lung 
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Venous Pressure Fall During Respiration in the Upper One Half 
of the Respiratory Cycle 


£2: 


Control Respiration in Control 
Inspiratory Position 


inspiratory 84.8 70.4 76.0 
Expiratory 107.7 97.5 97.8 
Mean 95.2 81.5 85.4 


Figure 5: Respiration with the mouth open, with the chest in the inspiratory 
position, was accompanied by a fall of 14 mm. H,O in mean venous pressure, 


and a high volume flow rate of air at the start of expiration; when this 
mechanism is combined with an additional compressing pressure on the 
thorax, muco-purulent secretions are effectively eliminated from the 
bronchi. If this pressure change is carried out twenty-five times a 
minute, a pulmonary ventilation adequate for a resuscitation is obtained, 
In an apparatus decribed by Bloxsom™ a similar pressure change 1s . 
induced about one and a half times a minute; under these circumstances 
the velocity of air movement would be far less than that of normal 


respiration and no effect on the elimination of bronchial secretions could 


be anticipated. Furthermore, the pulmonary ventilation achieved by a 

5 changes in air density is equivalent to less than 10 per cent of that . 
Ke required for a non-breathing subject. Studies by Apgar" have indicated 3 
that Bloxsom’s device did not provide adequate resuscitation in anes- | 
thetized dogs. 7 
A few comments on other aspects of physiologic therapy will be a 


included in this discussion. Of the various forms of respiratory exercises 
used in the treatment of pulmonary emphysema, pursed lip breathing 
during expiration is one of the simplest to teach patients with this 
disease. The effect of this procedure has been shown to result not only 
5 in a widening of the diameter of the smaller bronchi but in recent 
studies in a significant elevation of venous pressure. This response, 


| 


THE BULLETIN 


illustrated in Fig. 4, indicates that blood is retarded from entering the 
lungs in a manner identical with that imposed by intermittent pressure 
breathing, and is, in general, equivalent to the mean pressure established 
in the pulmonary airway. When patients breathe more rapidly with the 
mouth open, decreasing the pressure in the lungs, the venous pressure 
falls, as seen in Fig. 5, with the consequence that blood may be more 
easily aspirated into the lungs, and increase pulmonary congestion if 
left ventricular failure is present. 

In experiments in which subjects were subjected to inhalation of air 
under negative pressure, a consistent fall in venous pressure was ob- 
served. Under conditions of deficient venous return, such as peripheral 
circulatory failure, use may perhaps be made of intermittent negative 
pressure breathing to facilitate entrance of blood to the right heart. 
In right heart failure, in pulmonary emphysema with cor pulmonale, 
negative pressure breathing during expiration appears to be of value by 
decreasing right heart strain, through a lowering of the pressure in the 
pulmonary airway, if left ventricular failure is not also a factor. Under 
the latter circumstance expiratory pressure breathing, by temporarily 
retarding the entrance of blood into the right auricle, allows the left 
ventricle to empty the lungs of blood, and, therefore, effectively 
counteract pulmonary congestion and edema. 

An additional advantage of negative pressure breathing has been 
demonstrated by a device that allows inspiration to proceed at atmo- 
spheric pressure and expiration under a negative pressure of 5 to 20 mm. 
Hg. This consists of decreasing the functional residual air in a manner 
comparable to positive pressure applied by the hands to the lower 
thorax and upper abdomen. 


A dramatic relief of dyspnea and cyanosis took place in a patient 
with pulmonary emphysema to whom this method was applied, compar- 
able to results which have been previously accomplished by a manual 
elevation of the diaphragm. The vital capacity rose from 770 cc. to 
i81o after 160 expirations under negative pressures, and to 2320 cc. 
after inhalation of 0.3 cc. of 2.25 per cent racemic epinephrine followed 
by 80 additional expirations under negative pressure. The patient, who 
had previously been gasping for breath, was able to walk 2120 feet, at 
the end of which the vital capacity was 1604 cc. Manual elevation of the 
diaphragm, by pressure applied with the hands to the lower thorax and 
upper abdomen then resulted in an increase to 1973 cc. (cf. Figs. 6-7). 
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Effect of Expwotory Negative Pressure Breathing (25cm ond Nebuized 225% 


Figure 6: Response of patient with pulmonary emphysema to expiratory negative 
pressure breathing and inhalation of 2.25 per cent racemic epinephrine, 


In a recent paper by Gordon, Motley and Theodos™ intermittent 
pressure breathing was reported as a therapeutic measure in patients 
with advanced fibrosis, pulmonary emphysema and pulmonary tuber- 
culosis. In one such case with marked emphysema, the authors report 
“marked dyspnea with difficult expectoration followed a period of pro- 
longed rest in bed and residence in an immobilizing chamber; intermit- 
tent pressure breathing treatments reduced the dyspnea and facilitated 
expectoration.” Since immobilization of the lungs is not possible in 
patients with emphysema because of increased bronchiolar resistance, 
the chest is alternately expanded and compressed in the negative and 
positive cycles of breathing respectively; the immobilizing lung chamber 
in these cases results in a variable degree of intermittent pressure breath- 
ing.’ The intermittent pressure breathing treatments mentioned include 
inhalation of nebulized racemic epinephrine which in itself frequently 
results in relief of dyspnea in patients with emphysema, due not only to 
amelioration of bronchospasm but to expectoration of mucus, especially 
when the patient is asked to take a deep breath and cough after the in- 
halations. Actually, an inspiratory pressure of 20 cm. H2O results in a 
F decrease of airway resistance comparable to a similar degree of pul- 
monary inflation obtained by a deep breath.® The bronchial diameter is, 
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Effect of Exercise ofter Expiratory Negative Pressure Breathing ond of 
Subsequent Manuol Elevation of Diaphragm on Vital Capacity 
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Figure 7: Response of patient with pulmonary emphysema after exercise to manual 
elevation of diaphragm. 


therefore, enlarged in proportion to the degree of lung inflation, whether 
produced by a natural inspiration or pressure inspiration. 

The studies of Gordon et al. do not provide convincing evidence, 
in our opinion, that the intermittent pressure breathing treatments ad- 
vocated for patients with advanced fibrosis, pulmonary emphysema and 
pulmonary tuberculosis have a therapeutic value superior to inhalation 
of bronchodilator aerosols and effective coughing. Furthermore, as 
described above, from the point of view of mechanical production of 
flow rates which simulate the human cough, it has been previously 
pointed out that very swift falls in expiratory pressure are required to 
eliminate bronchial secretions.” 

Among the most valuable of the physical methods recently in- 
troduced in our clinic to aid the patient with pulmonary emphysema is 
the deliberate teaching of diaphragmatic breathing. Even in the presence 
of a markedly lowered diaphragm, the exclusive use of costal and neck 
muscle respiration was generally found to be needless; in the majority 
of cases, some degree of inspiratory descent of the diaphragm is learned 
through the training program previously described.*° The teaching 
of diaphragmatic breathing requires time and patience on the part of 
both physician and patient before a habit of abdominal respiration has 


if 


Treatment of Non-Tuberculous Pulmonary Disease 


been regained. In certain cases, electro-phrenic stimulation or mechani- 
cally induced descent of the diaphragm by means of an abdominal 
resuscitator may be useful to illustrate to the patient that ventilation of 
the lungs may actually be induced in this way. The patient with this dis- 
ease usually presents himself with the characteristic upward movement 
of the chest during inspiration, a habit developed during acute dyspnea 
and generally continued when the emergency is ended, at the sacrifice of 
whatever diaphragmatic breathing was formerly employed. 

Physiologic measurements which illustrate the clinical improvement 
in dyspnea after diaphragmatic training are best revealed by x-ray of the 
lungs and diaphragm on deep inspiration and expiration, as shown in the 
accompanying roentgenograms (Fig. 8). The maximal breathing 
capacity, as conventionally carried out, does not mirror the full extent 
of the clinical gain since instructions to carry out rapid respirations are 
apt to result in breathing with the accessory muscles of respiration. 
Comparison of the pulmonary ventilation during inhalation of air and 
100 per cent oxygen may more clearly record the advantage of dia- 
phragmatic breathing, since the decrease in the volume of breathing engi- 
neered by oxygen is less marked with better alveolar ventilation of the 
bases of the lungs. The successful use of abdominal belts and pneumo- 
peritoneum is also dependent, for maximal benefit, on the establishment 
of the practice of diaphragmatic breathing. 

A brief discussion of the use of oxygen in pulmonary emphysema 
seems desirable in order to emphasize that the danger of respiratory 
acidosis from inhalation of high concentration of oxygen may generally 
be avoided by understanding the safety and effectiveness of administra- 
tion of low concentrations of oxygen and a regulated program of oxygen 
therapy for these cases. Clinical benefit without hazardous depression 
of pulmonary ventilation may take place from two liters of oxygen per 
minute administered by nasal catheter, with subsequent gradual increase 
of the oxygen flow rate. Continuous oxygen therapy, administered in 
this way, is especially valuable for cases of pulmonary emphysema and 
cor pulmonale. Respiratory acidosis is prevented by compensatory 
retention of base and elimination of chlorides, which develop in a 
progressive manner, with, in addition, excretion of carbon dioxide in 
higher concentrations in the expired air. In the light of these considera- 
tions the solution for the treatment of chronic severe anoxia in pulmon- 
ary emphysema is neither ineffective intermittent oxygen therapy nor 
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hazardous high concentrations of oxygen, but rather a graded, con- 
tinuous, properly controlled program of administration. 

Dexter et al.”* have recently shown that when hypoxia produces an 
elevated cardiac output, in cases of pulmonary emphysema and cor pul- 
monale in which the total pulmonary resistance is only moderately 
elevated, inhalation of oxygen results in return of the cardiac output to 
normal. In other cases in which lack of oxygen results in a decrease of 
cardiac output, presumably due to the added load of poor oxygenation 
on an already overworked heart muscle, inhalation of oxygen is followed 
by an increase in cardiac output to the expected normal standard. The 
conclusion of these authors was that administration of oxygen is a speci- 
fic measure for rapid correction of the circulatory disturbance induced 
by hypoxia and that it was much more effective than other forms of 
cardiac therapy. 

When respiratory acidosis has taken place as a result of undue de- 
pression of the carotid sinus as a consequence of the use of high con- 
centrations of oxygen without preliminary acclimatization, various other 
measures to counteract the acidosis have recently been tried in a few 
cases, including intravenous injection of sodium lactate,” pneumo- 
peritoneum™ and mechanical respirators.** The mechanical exsufflator 
described above was of value in a case of pulmonary emphysema with 
respiratory acidosis since the ventilation was increased in a much more 
decisive manner than could be accomplished by the routine operation 
of the tank respirator. The employment of a 40 mm. Hg pressure to 
inflate the lungs, with the increased expiratory pressure due to mechani- 
cal exsufflation, has also been found to result in a marked relief of experi- 
mentally induced obstructive dyspnea.” 

In two patients with pulmonary emphysema in whom dyspnea on 
exertion was relieved during inhalation of oxygen, an exercise program 
was instituted with subsequent marked improvement of capacity to ex- 
ercise without oxygen. A flow of 10 liters per minute of oxygen through 
a double bent nasal tube was used while the patient strode back and 
forth across a room. The number of steps walked with oxygen was 
doubled each day, and the walking without oxygen increased gradually 
to the point of slight dyspnea. The progressive improvement in ability 
to walk without dyspnea suggested that a physiologic response similar 
to a training program in athletes may have been produced. Since the 
vital capacity did not change significantly as a result of exercise, it 
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seemed likely that improvement in circulatory function was at least one 
factor in the benefit obtained, Further studies on physical training with 
the help of oxygen are in progress in patients with chronic impairment 
of cardio-respiratory function. 

The use of pressure breathing as a clinical therapeutic measure was 
stimulated in our clinic by observation of a patient with pulmonary 
emphysema who habitually used pursed lip expiratory breathing on 
exertion. About the same time Schiitz™ made the following observa- 
tions: “In the field of respiratory therapy, I use besides the humming 
exercises of Ludwig Hofbauer the ‘whistling expirium.’ I had personal 
favorable experiences during sport activity with whistling expirium 
which has been advised as a measure for fighting shortness of breath in 
mountain climbing by Mathias Zdarsky in his book ‘Hiking in the 
Mountains.’ Induced by these experiences, | started to use in the treat- 
ment of patients suffering from bronchial asthma or emphysema the 
whistling expirium, i.e., expiring with lips pursed like in whistling as 
one intended to extinguish the flame of a burning candle from a greater 
distance. The therapeutic use of this kind of respiratory technique was 
also stimulated by the observation of Durig that lumbermen expel their 
air with a whistle together with a stroke of the axe.” 

It would appear that patients at times inaugurate mechanical aids to 
respiration and the circulation, too, for which a rational basis is later 
discovered. The physiologic advantages of grunting and groaning in 
certain clinical illnesses, such as the expiratory grunt in lobar pneumonia, 
have been previously mentioned as serving the purpose apparently 
of preventing pulmonary edema, because of the naturally induced ex- 


piratory positive pressure. 
SUMMARY 


Antibiotic therapy of chronic non-tuberculous pulmonary disease 
has been discussed on the basis of results of studies of the use of penicil- 
lin, the broad-spectrum antibiotics and the diethylaminoethyl ester of 
penicillin. In the treatment of acute upper respiratory infections, the 
broad-spectrum antibiotics have the advantage of a prompt control of 
infection with an infrequent incidence of allergic complications; these 
drugs have a similar value in the therapy of exacerbations of chronic 
respiratory infection, such as chronic bronchitis and bronchiectasis, with 
or without bronchial asthma and pulmonary emphysema. 


| | 
| bef 
4 
] | 
| 
| 


Treatment of Non-Tuberculous Pulmonary Disease 


When the aim of treatment, in cases of chronic bronchitis or bronchi- 
ectasis, was a prolonged arrest of chronic infection, penicillin appeared 
to be preferable as the mainstay of treatment, despite the risk of allergic 
reactions. The prolonged use of broad-spectrum drugs has been fol- 
lowed by invasion with highly resistant bacteria, which is the special 
hazard of continued simultaneous elimination of the common gram-posi- 
tive and gram-negative flora of the respiratory tract in debilitated patients 
with advanced chronic bronchopulmonary disease. However, limited 


courses of chloromycetin, aureomycin and terramycin were frequently 
of marked value, during or after penicillin treatment, when used for the 


purpose of eliminating gram-negative bacteria or penicillinase production 


by these organisms. 
In favorable cases antibiotic therapy resulted in a remarkable im- 


provement in respiratory function and general health; the disappearance 


of cyanosis and the alleviation of dyspnea on exertion indicated the im- 
portance of decreasing chronic inflammatory swelling of infected 
bronchi in properly selected patients with chronic bronchopulmonary 


disease. 
The diethylaminoethy] ester of penicillin has the special quality of 
being concentrated in the lungs and in the sputum in high concentrations 


after intramuscular injection. The clinical results of its use indicated 


that a prompt and effective control of infection was frequently achieved 


in patients with chronic bronchitis and bronchiectasis. This compound 


appeared to have a unique value in respiratory infections due to gram- 


positive bacteria. 
The importance of deliberate c« rughing, especially after bronchodila- 


tor medication, was found to be a beneficial procedure in patients with 


bronchial asthma and pulmonary emphysema. A productive cough, in- 


duced by inhaling epinephrine aerosols, or at times by cigarette smoke, 


resulted in improvement in_ respiratory function in cases in which 


mucoid or muco-purulent sputum was thereby eliminated. 
Methods of simulating the human cough have been developed by 


mechanically inducing high volume flow rates in expiration. A modi- 


fication of the equalizing pressure chamber has been employed as well 
as a simpler exsufflation apparatus attached to the tank respirator. In the 
latter device the lungs were expanded by a pressure of 40 mm. Hg, and 
‘ the high velocity expiratory flow rate accomplished by a sudden release 


of pressure at the height of the inspiratory cycle. Elimination of 
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bronchial secretions in patients with poliomyelitis was followed by clear- 


ing of pulmonary atelectasis. These methods have been used as an aid in 
the expectoration of mucous plugs and purulent sputum in patients with 
bronchial asthma and pulmonary emphysema. 

A discussion of other forms of physiologically directed therapy in- 
cluded: diaphragmatic respiration, pursed lip respiration, negative pres- 
sure breathing, and manual compression of the thorax and abdomen. 

The use of cortisone and ACTH in short intensive courses appeared 
to be preferable to continued therapy in patients with bronchial asthma 
and the bronchospastic type of pulmonary emphysema, since worth- 
while remissions may be achieved in selected cases with little risk of 
adverse reactions when suitable precautions are followed. 


ADDENDUM-—- ILLUSTRATIVE CASE HISTORIES 

Case 1 (Cortisone) 

Female, age 48. Family history: Patient’s mother and sister have had asthma. Past 
history: Hay fever as long as she can remember, with a running nose and sneezing, 
winter and summer. Present illness began three years ago with shortness of breath and 
i sense of constriction in her chest, noticed first during the summer months, followed 
that winter by a chronic cough productive of white mucus. During the past two years 
several disabling attacks of dyspnea and status asthmaticus have taken place for alarm- 
ingly long periods of time. During this time there have been twelve hospital admis- 
sions for intractable asthma. Skin reactions to timothy and ragweed have been mod- 
erately positive with more marked reactions to dust and any bacterial vaccine. A 
variety of therapeutic procedures were employed, including desensitization therapy, 
change of climate, inhalational therapy, ether, fever therapy and bronchoscopic aspira- 
tion under deep ether. The remissions obtained with the measures outlined have been 
brief. On the present 13th hospital admission the patient was in severe respiratory dis- 
tress, cyanotic and harassed. The venous distention of the neck veins was prominent. 
lhe neck muscles were prominently employed during inspiration, raising the chest up- 
ward and forward, Sibilant and sonorous rales were heard over both lungs with moist 
rales at the right base. Breath sounds were diminished, especially in the lower lung 
field. The heart sounds were of fair quality, but the rate was 130. B.P. 130/100. The 
measures employed on the first two days included intravenous aminophylline, 0.5 gm., 
administered in 200 cc. of 5 per cent glucose twice daily, nebulized Vaponefrin, 4 gm. 
of potassium iodide in divided doses, and pressure breathing both by mask and in the 
tank respirator, a negative pressure of 30 mm. Hg 20 times a minute being employed 
intermittently for a period of three hours. Although the moist rales in the lungs dis- 
appeared following pressure breathing, the severity of bronchospasm was not diminished. 

Cortisone was then administered by mouth 100 mg. at 6, 12, 6 and 12, ie., four 
times daily, for four days, 75 mg. at six hour intervals for three days, and 50 mg. at 
six hour intervals for three additional days. The patient was kept in an oxygen tent 
at a concentration of 50 per cent oxygen during the period when pressure breathing 
was not administered. The program of treatment included intramuscular injection of 
mercuhydrin on the second and sixth days of treatment. Potassium chloride, enteric 
coated, 1.0 gm. three times daily, was given throughout the ten day period. Significant 
improvement was manifested on the fourth day of treatment, which gradually increased 
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to the tenth day when a remission of considerable degree was manifested, The con- 
tinued evolution of mucoid secretions from the bronchi required the use of nebulized 
Vaponefrin and moderate dosages of aminophylline, viz. 0.2 gm. on arising, at 4 p.m, 
and 0.3 gm. on retiring. The patient, who has been admittedly “nervous” for many 
years, noted increased tension as a result of cortisone but also felt well. The control 
of asthma with the above medication was reasonably good for a period of six weeks 
when the severity of dyspnea gradually increased. Three similar courses of cortisone 
by mouth have been given to this patient with partial remissions of three to four weeks’ 
duration. 

Comment: In patients in whom asthma was previously under moderately good con- 
trol, with intractable bronchospasm caused by upper respiratory infection or grass and 
ragweed pollen, the use of cortisone or ACTIL was frequently found to be of substan- 
tial value. When pollen-sensitive individuals are tided over the period of pollen in the 
atmosphere, the succeeding period of relief from asthma may be of long duration and 
eminently worth while to the patient. 

The patient whose history is recited above is an example of an extremely severe 
chronic asthmatic in whom repeated seizures of status asthmaticus have not been pre- 
vented by any of the numerous medical therapies that have been employed. At times 
she has been gravely ill, with frank pulmonary edema developing apparently as a result 
of prolonged circulatory strain, Remissions have been obtained with inhalational ther- 
apy, iodides and demerol, frequently with bronchoscopic aspiration under deep surgical 
ether and also by fever therapy initiated by intravenous injection of Kirk's typhoid 
vaccine. An abundant production of mucoid expectoration, due to, in all probability, 
extrinsic and intrinsic factors, is continuous. Secondary infection has also taken place 
which has been treated with prolonged administration of the various antibiotics avail- 
able. In this patient cortisone therapy was of temporary although dramatic value on 
four occasions but other measures listed above have also initiated a remission previously. 


Case 2 (Chloromycetin) 


Male, age 59 vears. Following a history of bronchial asthma for thirty-five years 
prior to hospitalization, the patient developed gradually increasing cough, productive 
of purulent green mucus for the past four years. At the onset of these symptoms, he 
also had a cardiac infaret, following which he had periodic cardiac insufficiency, On 
admission the patient was dyspneic and markedly cyanotic. He breathed 50 per cent 
oxygen periodically during the-examination, a practice that had been initiated two 
vears before. Lung examination revealed widespread sibilant rales, heard in inspiration 
and expiration, and moist rales over the lower two-thirds of the chest bilaterally. On 
x-ray, marked accentuation of the bronchovascular markings was noted, consistent with 
advanced bronchiectasis. Sputum was purulent and yellow, revealing Streptococcus viri- 
dans and later Klebsiella pneumoniae on culture. The patient was given the diethyl- 
aminoethyl ester penicillin, 1,000,000 units intramuscularly daily for five days with 
slight reduction in the amount and the purulent quality of the sputum, and persistence 
of Klebsiella pneumoniae and Strep. viridans on culture. Chloromycetin was then 
administered in dosages of 3 grams daily for six days with elimination of pus from the 
sputum, marked relief of cough and dyspnea and disappearance of cyanosis. The in 
vitro test of the Streptococcus viridans showed it to be sensitive to 1.5 mgs. of chloro- 
mycetin. The sputum after treatment showed B. aerogenes on culture and pus cells 
were absent on smear. The patient was also treated with continuous oxygen therapy 
by nasal catheter, 6 liters per minute, for one week. The venous pressure fell from 195 
mm. 120 to 50 mm. H20 at the end of treatment. Two months later the sputum again 
became purulent, with Klebsiella pneumoniae on culture. The patient developed asth- 
matic breathing and cardiac insufficiency. After hospitalization, which included oxygen 
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therapy, phlebotomy and six days of chloromycetin, sputum again became mucoid, the 
patient recovered compensation and left the hospital ambulatory, without dyspnea on 
moderate exertion. 

Comment: The response to chloromycetin in this patient with advanced bronchiec- 
tasis, bronchial asthma and cardiac insufficiency, was spectacular. Following the dis- 
appearance of pus from the sputum, after the administration of chloramphenicol, the 
patient no longer required oxygen, and was ambulatory, with no cyanosis and with 
ability to waik five blocks on a level without dyspnea. The patient had previously been 
treated with digitalis, mercuhydrin, at intervals, and various antibiotic therapies. The 
fall in venous pressure to a normal level appeared to be associated with the disappear- 
ance of anoxia which in turn was the result, at least in part, of adequate antibiotic 
treatment. The final cultures after chloromycetin therapy revealed B. aerogenes and 
Streptecoceus viridans. The sputum was mucoid with only an occasional pus cell on 
smear. It is anticipated that in the subsequent management of this patient repeated 
courses of antibiotic therapy will be required. 

The respiratory function tests revealed a sharp increase in ventilatory capacity: 


Before After Antibiotic Calculated 
Treatment Therapy Normal 


Vital capacity ce 1300 2800 3600 
Maximal Breathing Capacity ec per min. 12,000 30,000 95,000 
Residual air ce 4,100 


Residual air over total capacity per cent oF 35 (highest 
normal) 


Case 3 (Diethylaminoethy! penicillin, diaphragmatic breathing and pneumoperito- 
neurm) 

Male, age 52 vears. For thirteen years the patient suffered from shortness of 
breath, cough and purulent expectoration. Two years before admission he had an epi- 
sode of frank right heart failure with dependent edema, hepatomegaly and distended 
neck veins. Peripheral edema was improved by digitalization with little relief of dyspnea 
and cough. For two months prior to admission cortisone and ACTH were adminis- 
tered, with gradual increase in dyspnea, cough and the amount of purulent sputum. 


For two years prior to entrance to the hospital the patient used oxygen intermittently 


ifter exertion. On examination he was seen to be extremely dyspneic with cyanosis 
evident in the nail beds and frequently interrupted talking by inhaling oxygen from 
a mask. The thoracic antero-posterior diameter was markedly increased and the chest 
was very hyper-resonant. Showers of fine moist rales were heard throughout both 
lungs. Cough with expectoration of green purulent material continued during the ex- 
amination, later recorded to be 6 to 8 ounces daily. X-rays of the lungs revealed marked 
bilateral pulmonary fibrosis, and very prominent bronchovascular markings consistent 
with bronchiectasis, with severe bullous formation in both lungs, especially the right 
lower lobe. 

lreatment was instituted with diethylaminoethy] ester iodide penicillin, one million 
units being injected intramuscularly for 12 days. At the end of the first week there 
was a marked reduction in the amount and purulent quality of the sputum with de- 
crease in shortness of breath. Diaphragmatic breathing was taught to the patient, who 
had formerly employed the customary upward chest movement, employing the inter- 
costals and the accessory neck muscles. Pneumoperitoneum was begun on the eighth 
day of hospital residence. He was then fitted with an abdominal belt of the Burgess- 
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Gordon type. Pursed lip breathing on expiration was learned as the patient began to 
walk in the corridors of the hospital. 

At the end of two weeks the improvement in dyspnea was remarkable. Cyanosis 
was absent and the patient was able to walk up and down the hospital corridor, equiva- 
lent to a block, without dyspnea. 

The vital capacity was 1790 ec. before treatment and 1940 cc. 23 days after therapy. 
The predicted vital capacity for this patient was 3680 cc. Maximal breathing capacity 
increased from 15,450 cc, to 20,350 ce. The expected value was 95,000 cc. 

Che combined results of diethylaminoethyl penicillin therapy, diaphragmatic breath- 
ing, pneumoperitoneum, abdominal support and pursed lip breathing were a conspicu- 
ous and radical improvement in well-being and an increased capacity for activity with- 
out dyspnea, which had not been present during the previous two years. The expectora- 
tion was mucoid instead of muco-purulent. Following discharge the patient went to 
the theater and on an ocean voyage, a small pneumoperitoneum apparatus having been 
taken with him. Intermittent oxygen therapy was stopped after two weeks in the 
hospital and has not been resumed in the follow-up period of eight months since ad- 
mission. 

The relatively slight increase recorded in the tests for ventilatory function fail to 
reveal the striking clinical improvement in the capacity for exertion without excessive 
dyspnea. The practice of diaphragmatic breathing during the forced rapid respirations 
of the maximal breathing capacity test is generally impossible for these patients, and, 
consequently, ventilation of the lower lobes of the lungs does not take place as it does, 


in the properly trained subject, during slow walking. 


Case j. Female, age 6. This patient, who suffered from spinal poliomyelitis, had 
been treated in the tank respirator for three months. She then developed a respiratory 
infection which was followed by obstruction of the left main bronchus and atelectasis 
of the entire left lung developed. Bronchoscopy was performed on two occasions dur- 
ing which a small amount of mucus was obtained with no clinical relief or change in 
the x-ray picture. At this time she was treated with the exsuffator attached to the 
respirator. An intra-tank negative pressure of 35 mm. Hg was generally used, ten times 
a minute for one half hour at two hour intervals during the day. During each treat- 
ment considerable amounts of mucoid and muco-purulent secretions were brought into 
the mouth during and after therapy. At the end of five days’ treatment the left lung 
became radio translucent, the mediastinum shifted to its normal position and the pa- 
tient was clinically and roentgenologically relieved of pulmonary atelectasis. No recur- 
rence took place in the follow-up period of three months. 
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IN TREATMENT OF 


CANCER* 


ADVANCES 
INOPERABLE 


RECENT 


The L. Duncan Bulkley Lecture 


Lioyp F. Craver 


ReseseseseseYor many years have passed since the time when all that 
could be said about the treatment of cancer was that the 

N only useful means were surgery, radium and x-rays. 
Now it seems timely, indeed, that the Bulkley Lecture 

oeseseseseses) named for that well-known New York dermatologist 
who believed in the possibility of a constitutional method of treating 
cancer, should be devoted this year to a discussion of ways of treating 
inoperable cancer. The goal of Bulkley and a host of others who have 
sought a way of curing cancer by constitutional means, has not been 
reached, nor can it be said to be in sight. Nevertheless, within a rela- 


tively short span of years a good deal of progress has been made in etfec- 
tive palliation of some kinds of cancer, and a great impetus has been 
given to the search along several pathways for clues to the mechanism 
of cancer formation, and for agents of one kind or another that might 
destroy the cancer process. That the approach to this problem should 
be along several pathways rather than from one direction seems neces- 
sary, because of the likelihood that there is a lasting verity in what Dr. 
James Ewing often used to say about cancer, that “it is not one disease, 
but a thousand different diseases.” It seems likely that this concept will 
hold true even though certain cytochemical or other changes from nor- 


mal may be found common to all malignant cells. Thus, few of those 
who have had wide experience with cancer expect that there will ever 
be found one over-all cure for all of this host of diseases of quite widely 
. varying causes, behaviors, and susceptibilities to therapeutic efforts. It 
seems much more likely, as is already indicated by some of the experi- 
ences in the attempts to treat cancer by whole body agents, that some 


will respond to one agent or a group of agents, while others will be 
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found to be unresponsive to those agents, but perhaps susceptible to 
other agents of a quite different nature. It may very well turn out, also, 
that some varieties will prove to be incapable of being favorably affected 
by any agent. 

Nevertheless there is to-day much more to be said for the medical 
treatment of cancer than could be said two decades ago, or even one 
decade ago. While one still cannot talk about cure by whole body 
agents, it is true that in some forms of cancer palliative results that are 
in some instances dramatic are being achieved. Hence there has come 
about the realization that the internist plays an important role in the 
fight against cancer. 

Before the advent of large-scale planned efforts to treat inoperable 
cancer by whole body agents, medical measures had already begun to 
take an increasingly important part in the treatment of cancer as ad- 
juvants to surgery—in preoperative evaluation of the patient, in pre- 
operative preparation, and in postoperative care. These medical aspects 
of surgical cases have become so deservedly important that one finds 
the more advanced surgical departments placing major emphasis on 
problems which have little or nothing to do with surgical technique in 
the narrower sense, but which may be considered medical. The impor- 
tant problems of fluid and electrolyte balance, for example, have been 
studied intensively in several surgical departments. Yet these same prob- 
lems arise, not only in surgical cases but in the care of the patients ill 
with forms of cancer too advanced for surgery or inappropriate for 
surgery, and hence the internist has to concern himself with them, so 
that now the field of the internist in relation to cancer has become a 
multiple one: 1) in cooperation with the surgeon to evaluate the patient 
preoperatively; 2) to help medically in preparing the patient for opera- 
tion; 3) to aid in the patient’s postoperative care and convalescence; and, 
4) what particularly concerns us in this presentation, to do what he can 
with all modern available agents in the attempt to control or palliate 
the great host of cases of cancer not amenable to direct surgical attack. 

These features of the internist’s role in the cancer problem are 
formalized in the table of organization of the medical service of the 
Memorial Center for Cancer and Allied Diseases. The medical service 
has three closely coordinated and cooperating segments: 1) general 
medicine, 2) medical neoplasia and 3) experimental chemotherapy. 
The general medical segment administers the examining office, where 
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all new ambulant clinic patients receive their initial study, and from 
which they are referred to the appropriate service for further study or 
treatment. The general medical segment conducts the preoperative 
evaluation and medical preparation, and the care of complications dur- 
ing the operative and early and later postoperative phases in coopera- 
tion with the surgical teams. Since about 60 per cent of patients with 
cancer present major medical problems these activities comprise a con- 


siderable effort. 

The medical neoplasia segment of the medical service is occupied 
with the treatment of non-surgical types of cancer by applicable ac- 
cepted methods—radiation, chemotherapy or hormones. 

The experimental chemotherapy segment which has been active 
for the past several years, has been formally established as one of the 
medical services recently, and in its clinical activities, has to do with 
the trial in humans having cancer, of various new agents, chemical, 
hormonal, or viral, which in the screening process have shown promise 
in the laboratory. 

Within the limits of this presentation only some of the major aspects 
of the problem of treatment of inoperable cancer can be discussed. The 
history of past attempts at non-surgical treatment of cancer ts beyond 


the scope of this presentation, 
Resume or THERAPEUTIC AGENTS 


The important currently employed therapeutic agents against in- 
operable cancer may be roughly classed under the heading of 1) radia- 
tion and 2) chemotherapy. 

1. Radiation metnods cover a wide scope. 
a. lonizing radiation emitted from an external source, such as an 
x-ray tube and used to direct a beam of radiation into the body from 
without. In usual practice energies in the order of from 50,000 volts 
to 2,000,000 volts are used, depending on the type of lesion and its 
depth. Treatment ports in a wide range, from a centimeter in diam- 
eter, to those that can encompass the entire body, can be used. 
Among refinements in the art of external itradiation with x-rays 
may be mentioned two of current interest: rotation therapy and grid 
therapy. 

In rotation therapy’ the patient is fixed to a rotating apparatus in 
such a way that the site of the tumor becomes the axis about which he 
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rotates, so that the maximum depth dose is delivered to the tumor, while 
the skin dose is distributed about the circumference of the bedy. 

In grid therapy the rays are screened through a metal grid so that 
the skin is irradiated directly only through a series of small evenly 
spaced perforations in checkerboard pattern. 

Orher external sources that have been used are radium or radon 
packs, now largely abandoned because of unwieldiness in favor of x-ray 
therapy. Neutron sources and betatron sources of high energy in the 
range of many millions of volts are chiefly of experimental value. 

b. Sources of ionizing radiation to be inserted within body cav- 
ities, such as the nasal passages, the oral passage, the esophagus, 
bronchus, vagina, cervix, uterine cavity or rectum. Suitable appli- 
cators containing radium or radon are devised for these purposes. In 
certain sites such as the mouth or cervix it has been possible to de- 
liver intracavitary radiation with x-rays through suitably constructed 
metal cylinders. 

c. Interstitial irradiation by means of radium or radioactive co- 
balt needles or radon seeds implanted within the tumor. 

No attempt can be made here to review the voluminous subject 
matter of treatment of various forms of cancer by radium or roentgen 
irradiation. The accumulated experience of many years with radiation 


methods has pretty well defined their indications and limitations; and in 


the meantime surgical techniques have improved so that there has been 
a considerable readjustment of attitude towards several types of ad- 
vanced cancer as regards suitability for radiation therapy versus suit- 
ability for palliative surgery. This shift from radiation to surgery has 
been seen in cancer of the larynx, lung, esophagus, stomach, pancreas, 
bladder, uterus and rectum, for example. 

d. Internal whole body irradiation by radioactive isotopes may 
be non-selective as in the case of radiosodium used for chronic leu- 
kemia, dependence being made entirely on greater sensitivity of the 
leukemic cells; or partially selective, as in the use of radioactive phos- 
phorus, depending also to a limited degree on selective uptake by 
the more rapidly proliferating tumor cells; or highly selective, as in 
the use of radioactive iodine, depending on the marked avidity of 
functional thyroid cells for iodine, so that the radioactive material 
becomes concentrated to a high degree in or adjacent to the tumor 
of thyroid tissue. 
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2. Chemotherapy may be subdivided into treatment by: 
a. Generally toxic chemicals, such as the nitrogen mustards, 
urethane, and arsenic. 
b. Antimetabolites, such as the folic acid antagonists. 
c. Hormones, such as androgens, estrogens, ACTH and adrenal 
cortical hormones. 

In a sense chemotherapy and radiation therapy are combined in the 
use of radiophosphorus and radioiodine, inasmuch as_ the chemical 
nature of these radioisotopes leads to delivery of the radioactivity in 
greater concentration to the target tissues. ‘This is particularly true in 
the case of radioiodine, but unfortunately only in those cases of cancer 
of the thyroid in which the cells of the tumor will still pick up 1odine. 

Aside from the preceding list of agents now regarded as more or less 
established as effective palliative agents for the treatment of inoperable 
cancer, certain other means, some old, some new, have been or are being 
tested. Among these may be mentioned Coley’s toxins, bacterial poly- 
saccharides, and particularly the attempts to adapt various viruses so 
that they become cancerotropic rather than tropic for neural or other 


vital normal tissues. 
CAaNceR OF THE 


Cancer of the Female Breast?* The idea of attempting to control can- 
cer of the female breast by endocrine alterations is at least 65 years old, 
as it was in 1886 that Sir George Beatson* recommended removal of the 
ovaries. kither surgical or x-ray castration may temporarily bring about 
some palliative effects in decrease of pain, increase in appetite and 
weight and to a variable extent some objective evidence of regression 
of the lesions. 

The use of synthetic androgens and estrogens in the treatment of 
advanced breast cancer has now been under intensive study for several 
years, and in the various reports there is agreement in a general way that 
certain subjective and objective temporary palliations may be obtained 
in some cases, although there are considerable discrepancies as to the 
percentages of cases in which improvement in various features of the 
disease is reported by different observers. 

In general there is agreement that androgen therapy, commonly 
used in the form of testosterone propionate in a dose of 100 mg. in- 
tramuscularly three times a week, gives about the same effect in the 


| 
. 
\ 
= 
j 
4 


390 THE BULLETIN 


premenopausal as in the postmenopausal group. Androgens seem to give 


a somewhat greater incidence of relief from pain of osseous metastases, 
as well as producing variable regression of the primary tumor in the 


breast, and of soft tissue and visceral metastases, and partial healing and 


recalcification of osseous metastases. Moreover, androgens may cause 


a general symptomatic improvement, which in part may be due to 


improved erythropoiesis. While some observers report that androgens 


are much more effective in producing objective evidence of improvement 


in osseous metastases, others have reported that estrogens are of about 


equal value for the osseous lesions in the age group which all agree is 


appropriate for estrogen therapy, that is, in women well beyond the 


menopause. The preferred lapse of years following menopause, whether 


natural or induced, before estrogens are used is ten years. 


In women thus well beyond the menopause estrogens may be fairly 


effective in producing regressions in soft part lesions, such as the pri- 


mary tumor, and metastases to viscera, skin, and lymph nodes. Estrogens 


have commonly been given in the form of diethylstilbestrol, 5 mg. 
three times a day, or ethinyl estradiol (Estinyl) 0.; to 1 mg. three times 


a day. 
The reported range of elapsed time before improvement begins fol- 


lowing hormone therapy varies widely, from a few weeks to several 


months, but is usually from about two to five months; while the range 


of duration of improvement also has varied widely, from one month to 


two years or more, with an average of about half a year. 


In some cases, especially those under treatment by testosterone, 


when the condition of the patient after long administration of the 


hormone fails to show satisfactory progress, the mere discontinuance of 


the hormone may be followed by an improvement at least subjectively. 


There may be distinctly undesirable side effects of sex hormone 


therapy. Either androgens or estrogens may cause salt and fluid reten- 


tion, leading to edema and risk of cardiac failure. The masculinizing 


effects of androgens, and the gastrointestinal symptoms caused by 


estrogens may be troublesome. Uterine bleeding may result from the 


estrogens, either during continued administration or upon withdrawal. 


It has been reported that uterine bleeding occurring during the con- 


tinued administration of estrogens may stop if the dose is increased. 
Especially in patients with osseous metatases there may be an elevation 


of serum calcium before treatment, and while in most of the cases the 
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level of calcium will fall after hormone therapy is begun, in some 
instances there has occurred a dangerous degree of hypercalcemia. 

As an almost ultimate step in hormonal control of mammary cancer, 
bilateral adrenalectomy and maintenance of the patient on cortisone, 
has been recently tried. This procedure is still experimental, and it is 
too early to draw conclusions about its results. 

Cancer of the Male Breast: For cancer of the male breast orchiec- 
tomy may have definite palliative value, as shown by Treves* in a study 
of thirteen cases. Ile even ventured to propose orchiectomy alone for 
breast cancer in elderly men, who are poor operative risks, as a much 
less hazardous procedure than radical mastectomy, and particularly be- 
cause of long survival of two patients, with primary operable breast 
cancer. One of these had a local excision of the breast tumor and castra- 
tion at the age of sixty-four years and was living without evidence of 
activity of the cancer five years and four months following castration. 
The other patient, aged eighty-five years, was living four years and five 
months following treatment by castration alone. 

When, in these cases of male breast cancer, the disease became active 
again, following castration, stilbestro] failed to bring about any pallia- 


tion. 


Cancer OF THE Prostrate!” 


That prostatic carcinoma may be dependent upon androgens was 
strongly suggested by the work of Huggins. For example, Huggins," as 
showed that in dogs in which the prostate was isolated from the bladder, 
the administration of androgens caused a metaplasia of prostate cells 
simulating cancer, and the administration of estrogens restored the gland 
to normal. Moore’ could find no record of cancer of the prostate in 
eunuchoids, and in 28 autopsies on men who had eunuchoidism, eunuch- 
ism, or pituitary infantilism beginning before the age of 40 he found no 
evidence of benign prostatic hypertrophy. 

It had previously been shown that phosphatase active in acid solu- 
tion is present in the adult prostate, and in metastases of prostatic car- 
cinoma, and may be demonstrated to be well above normal levels in the 
serum in many cases of prostatic cancer in which the disease has grown 
through the capsule of the gland or has metastasized. Measurement of 
acid phosphatase in the serum has therefore become a routine in the 
study of cases of prostatic cancer, although in some cases with met- 
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astases the level of acid phosphatase may be normal. In fact some ob- 
servations have indicated a considerable independent variation between 
tumor activity and levels of acid phosphatase. 

Alkaline phosphatase, which may be elevated as a result of liver 
disease, including metastases in the liver, may otherwise be a useful index 
of the activity of osteoblastic reparative processes in bone, in cases of 
prostatic cancer, as well as in other diseases affecting the bones. 

From the foregoing facts stem the modern methods of treating in- 
operable prostatic cancer. First came orchiectomy as a means of remov- 
ing a source of androgens. Orchiectomy has often produced dramatic 
results in causing rapid disappearance of pain in bone metastases, dis- 
appearance or regression of pulmonary and soft part metastases, together 
with marked improvement in appetite, weight and strength. A variable 
degree of healing of the metastases in the bones may occur, and may be 
foreshadowed by a rise in alkaline phosphatase. The acid phosphatase 
may fall following orchiectomy. 

While such results support the endocrine relationship of cancer of 

the prostate they are temporarily palliative only, and on the average in 
about one year relapses occur, and unless there were another means of 
modifying the hormonal milieu, the patients would succumb to the dis- 
ease without further effective palliation. It is suspected that the reason 
for these failures lies in a persistence or an increase of androgens from 
other sources, a known source being the adrenals. The fact that follow- 
ing orchiectomy the gonadotropins rise to high levels, and that 17- 
4 ketosteroids tend to rise above preorchiectomy levels, after an initial 
fall, may suggest that adrenal androgens increase. 


Another obvious means of attempting to influence prostate car- 


cinoma, since it may be dependent at least in part, on androgenic 


stimulation, is to give estrogens; and since castration, although tempo- 
rarily effective, is often followed by an increase in gonadotropins and 
perhaps in 17-ketosteroids, suggesting an increase of adrenal (or other) 
androgens, the administration of estrogens seems all the more logical. 
The undesirable effects of estrogens, such as impotence and gyne- 
comastia, seem a small price to pay for relief from the symptoms of 


prostatic cancer. 

That this problem is not a simple one of removal or “neutralization” 
of androgens is strongly hinted by observations that in a few instances 
improvement may follow temporarily upon withholding further estro- 
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gen therapy, or that the administration of testosterone may either cause 
no apparent stimulation to the cancer, or may even be followed by 
clinical improvement. 

Trials of progesterone have yielded some indication that it may be 
effective to some degree in palliation of prostatic cancer. 

Nesbit and Baum"* recently reviewed the subject of endocrine con- 
trol of prostatic carcinoma, making a survey of 1818 cases provided by 
fourteen cooperators. Phe series consisted of 947 cases followed for 
three years, and of 607 cases followed for five years, the latter not as 
a continuation of the three year study. Survivals were compared with 
those of 795 untreated cases. 

All cases in this series were treated by endocrine modification, that 
is, by orchiectomy alone, by estrogens alone (the equivalent of from 
1-5 mg. a day of Diethylstilbestrol), or by a combination of orchiectomy 
and estrogens. 

They felt that the maximum benefit was best obtained by beginning 
treatment as soon as the diagnosis was made. The survivals for three 
and five years were significantly greater in these endocrine treated 
patients than among others. 

If metastases had not yet occurred, the value of orchiectomy alone 
and of estrogen therapy alone seemed about equal, but a combination of 
the two produc ed a greater survival percentage. 

If, on the other hand, metastases had occurred, orchiectomy alone 
seemed more effective than estrogens alone, and the combination of the 
two methods seemed no more effective on the five year survival per- 
centage than orchiectomy alone. In fact in the five year study they were 
astonished to find that the survival percentage of patients receiving 
estrogens alone was not significantly greater than that of the control 
group. Despite the failure to show statistically greater five year survival 
percentages in those receiving estrogens alone, when metastases were 
present, they point out that a large number of such patients did respond 
dramatically to estrogens alone, ‘and had long remissions, and, further- 
more, in the event of relapse after treatment by one method, retreatment 
by the other method could be of distinct value. 

Comparison of the effects of orchiectomy with those of estrogens 
for relapse that had occurred following use of one of these two meth- 
ods, indicated no advantage of one over the other; and they suspected 
that the symptomatic improvement in some instances might be the re- 
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sult of nursing care and improved nutrition, rather than a true remis- 
sion of the activity of the cancer. 
Finally, the patients who failed to show any response to treatment 


had survival rates identical to those in the untreated control group. e 
Moreover, 30 per cent of patients with metastases showed no response 2 
to orchiectomy or estrogens or both, and this fact was regarded as an j 
indication of a high incidence of independence of androgens. On the 4 


other hand it has been suggested that androgens are manufactured by 
the adrenals. 

The reports of induction of primary cancer of the male breast as a 
result of the use of estrogens may be seriously questioned, as to whether 
the cancers found in the breast were not actually metastases from the 


prostatic cancer. Such cancers found in the male breasts have usually 


been bilateral, and have usually occurred in patients who had wide- 


spread metastases to the skeletal system and often as well to the lymph 
nodes and viscera. 

\n analysis of six such cases by Campbell and Cummins" and their 

) study of their case, including demonstration by histochemical means of 


acid phosphatase in the cancers found in both breasts of their patient, 
together with the fact that mammary cancer is constantly negative for 
acid phosphatase should largely dispel fear of inducing a new cancer 
7 in the male breast when treating prostatic cancer with estrogens. 
Because of the suspicion that the adrenals may supply androgens, 
particularly after orchiectomy, and because of the observations that 
q adrenal deficiency, as in Addison’s disease, or complete lack of adrenals 


following bilateral adrenalectomy may be compensated for fairly well 
by the administration of cortisone, efforts to further the treatment of | 
advanced prostatic carcinoma by means of total adrenalectomy follow- 
ing orchiectomy have been made. Early experiences with this method 4 
have indicated distinct improvement in terms of decrease of pain, res- . 
toration of ability to be up and about, or even to work, as well as gain 
in weight. So far, however, there has been no clear cut evidence of 
lasting objective improvement following bilateral adrenalectomy. 

Neither roentgen therapy nor nitrogen mustards have been very . 
successful in the palliative treatment of carcinoma of the prostate. 


CANCER OF THE LUNG 


The problem of cancer of the lung is almost entirely that of bron- 
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chogenic carcinoma. Despite remarkable advances in the technique of 
thoracic surgery, the treatment of bronchogenic carcinoma, if one con- 
siders all the cases, is much more than a surgical problem. Many which 
bear all the signs of operability prove upon exploration to be completely 
inoperable. A host of others are obviously inoperable by the ume a 
diagnosis is made, either because of wide extent within the thorax or 


because of distant metastases. 

Although it has been almost traditional on the part of thoracic sur- 
geons and some others to state that radiation therapy is of no value in 
the treatment of bronchogenic carcinoma, the fact remains that definite 
subjective and objective improvement may be brought about in many 
instances by well-planned adequate roentgen irradiation, more particu- 
larly in the alleviation of the disease within the chest, than in the pal- 
liation of metastatic lesions in bones or viscera. Decrease of pain, cough 
and hemoptysis, gain in weight and strength may be marked signs of 
improvement in a considerable number. For most cases million volt 
therapy is preferable to ordinary high voltage, because of better depth 
dose, less reaction in the skin, and less radiation sickness. Objective 
evidence of shrinkage or even marked regression of the tumor ts seen 
in a few. 

Cahan"’ has devised an ingenious double use of implantation of radon 
seeds at the time of surgical exploration of certain inoperable but not 
too extensive intrathoracic malignant tumors, using the seeds both as 
radiopaque markers of the site to which roentgen therapy is to be di- 
rected, and as sources of radiation within the tumor. 

There are certain highly aggressive anaplastic or oat-cell broncho- 
genic carcinomas which may produce bulky or widely infiltrating 
tumors in the lung and mediastinum, accompanied by marked thoracic 
symptoms, and which may not respond well to radiation, and are totally 
inoperable. About six years ago it was discovered that nitrogen mustard 
might have a rapid though transitory and incomplete effect in relieving 
symptoms in such cases, and this observation led to more extensive 
trial of nitrogen mustard (HN2) on bronchogenic carcinoma, either 
alone, or in combination with roentgen therapy.’* One advantage of 
HN2 is seen in those cases with marked mediastinal block. They are 
usually considered hazardous for roentgen therapy, and therefore in 
treating them with roentgen rays, the early doses are best kept small. 
HN2z has not seemed to carry risk of inducing an edema in a blocked 
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mediastinum, but rather, tends to relieve the symptoms fairly rapidly. 


It has even seemed that to some extent the preliminary injection of HN2 
served somewhat to protect the patient from risk of an asphyxial re- 
action following the immediate application of the first roentgen treat- 
ments to the mediastinal region. 

While the palliation of inoperable cancer of the lung that may re- 
sult from the intravenous injection of HNz may be all too brief, it may 
in some cases be of sufficient degree to be well worth while. A report 
by Karnofsky et al in 1948" stated that 74 per cent of thirty-five pa- 
tients so treated showed some clinical improvement. In some cases such 
objective changes as partial regression of pulmonary and metastatic 
lesions, and absorption of pleural effusions were noted. 

To what extent the addition of roentgen therapy immediately fol- 
lowing HNz may contribute to palliation in those cases that would 
obtain definite palliation from uN2z alone is not clear. On the other 
hand in the more slowly progressing bronchogenic carcinomas, which 
may show some response to roentgen therapy, it is not clear that there 
is any advantage in giving a preliminary course of HN2. Yer if the 
disease is widely disseminated HN2z may offer some over-all palliation 
quickly, that would be difficult to obtain by roentgen therapy. 

In the treatment of persistent pleural effusion complicating broncho- 
genic carcinoma or other neoplastic disease the intrapleural injection of 
HN2 has in some cases had a decided and occasionally a prolonged 
beneficial effect in drying up the effusion. 

Studies are currently in progress on the effects of radioactive gold 
for pleural as well as peritoneal effusions associated with cancer."* 


Cancer oF THE THYROID 


Because of the long known avidity of thyroid cells for iodine, it was 
naturally hoped, when radioactive iodine became available, that by 
means of this agent, it might be possible to deliver such a dose of radia- 
tion within a thyroid cancer as to lead to its destruction. Unfortunately, 
experience of investigators in this field has shown that less than s0 per 
cent of thyroid cancers concentrate demonstrable amounts of I'**. The 
papillary carcinomas, which in most clinics comprise about half of all 
the thyroid cancers, show a relatively poor incidence of demonstrable 
up-take of I'**, about 30 per cent. The more malignant forms, giant and 
spindle cell, and anaplastic may show no detectible concentration of 
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I. Even those thyroid cancers which still retain some function in 
terms of avidity for iodine, fail to concentrate as much ['*" as the ad- 
jacent normal thyroid tissue. There is also great natural variation be- 
tween various metastases in their avidity for iodine. 

Hence, one of the cardinal limitations of the treatment of inoper- 
able thyroid cancer is its relative to absolute lack of ability to pick up 
radioiodine, either in the primary tumor or in its metastases. Rawson’® 
has recently reported that in a study of 146 patients bearing cancer of 
the thyroid it was desirable and possible to administer therapeutic 
doses of I'*' in twenty; that by observing certain criteria, effective and 
relatively safe amounts were given to sixteen; and that objective evi- 
dence of improvement, shown by histologic or x-ray evidence of de- 
struction of tumor was obtained in ten patients. 

Fortunately for the possibility of palliation of metastatic thyroid 
cancer, certain procedures may induce the metastases to acquire an in- 
creased avidity for iodine. Total surgical removal of the thyroid is one 
of these procedures. Rawson reports that in thirty-five patients whose 
normal thyroids had been completely removed, a significant increase 
in function of the metastatic lesions developed in twenty-one; but in 
only two of these was there enough increased avidity for I'' to justify 
treatment by 

Another procedure for eliminating the competition of the remain- 
ing normal thyroid gland for I'*' is to give a large so-called thyroidecto- 
mizing dose of I", 

Following surgical removal of the thyroid gland or the destruction 
of the remaining normal thyroid by I'*', the avidity of the metastases 
for I may be enhanced by giving thyroid stimulating hormone of the 
pituitary (TSH), or by prolonged administration of thiouracil. Raw- 
son reports that the administration of thiouracil in large doses for sev- 
eral months to previously totally thyroidectomized patients causes a 
maximum pickup of [’** in about 70 per cent of cases. He recommends 
not giving therapeutic doses of I’ until the avidity of the metastases 
for iodine has become great enough to keep the forty-eight hour urin- 
ary elimination of a tracer dose of I'*' down to 30 per cent or less. 
Further, in order to keep within safe limits of effects on the blood and 
blood forming tissues, Rawson recommends that the dose of total body 
irradiation, calculated from daily determinations of blood levels of cir- 
culating I'** following a tracer dose, should not exceed 500 r e p (roent- 
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gen equivalents physical). 

Despite its limitations, I'*' has in some instances produced remark- 
able palliative effects. Metastases to the lungs may disappear or decrease 
markedly, and pain caused by lesions in bones may be relieved, and 
occasionally objective evidence of healing or partial healing of metas- 
tases may be found. As yet no evidence of curability of disseminated 
thyroid cancer by means of radioiodine has appeared. 


LYMPHOMAS AND LEUKEMIA 


\side from those forms of cancer amenable to some degree of con- 
trol by hormonal agents, namely cancer of the breast and cancer of the 


prostate, perhaps the most striking examples of effective palliation of 


non-surgical types of cancer are seen in the malignant lymphomas and 
the leukemias.*’*' In this broad category of diseases the cases as a rule 
present various measurable features, such as lymph nodes, enlarged 
livers and spleens, roentgenographic evidences of the disease, blood 
counts, marrow specimens, fever, etc. These measurable features, to- 
gether with the more or less common sensitivity of these diseases to 
various therapeutic agents, has led to their taking a more prominent 
position in cancerology, as prime test objects for the trials of many 
different kinds of constitutional therapeutic agents. Because of their 
sensitivity to various agents, the result has been that for their treatment 
we now have a considerably better stocked medicine chest than was 
the case a little over a decade ago, when x-ray therapy and supportive 
measures comprised practically the whole extent of our weapons against 
them. As is true in general of non-surgical therapeutic agents for can- 
cer, one ‘finds that among the lymphomas and leukemias the various 
diseases respond differently to each agent, and some forms respond but 
little if at all. 

Within the scope of this presentation only bare outlines of the ther- 
apy of malignant lymphomas and leukemias can be sketched. The de- 
tails of their treatment are extremely complex, since all of the diseases 
embraced in this general category may affect any structure or function 
of the body. Yet the general approach to the problem of their treat- 
ment may be thought of as relatively simple, in this way: there seems 
now good reason to believe that Hodgkin’s disease and lymphosarcoma, 
in many instances, begin in a single focus, and that their spread to pro- 
duce the generalized forms takes place from that initial focus, whether 
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spread be slow or rapid. The long survivals, without evidence of re- 
currence or spread, of some patients whose localized malignant lym- 
phoma was recognized and treated early, bear witness to this concept. 
There are some clinicians who do not accept this concept, and think of 
Hodgkin’s disease and lymphosarcoma as invariably systemic diseases of 
multiple foci of origin. One must admit, also, the inadequacy of our 
methods of judging the full extent of malignant lymphoma in the indi- 
vidual patient, or its capacity to spread more rapidly than average. 
Nevertheless, observation of the course of these cases seems to justify 
planning their treatment on the basis of the concept of spread from an 
initial focus. 

On this same premise, the approach to the new case of Hodgkin’s 
disease or lymphosarcoma is with the question uppermost as to the ex- 
tent of the disease. If it is still localized to one region, aggressive local 
treatment is advocated, by means of roentgen therapy, or in suitable 
cases even the aid of radical surgery is enlisted. 

If, in a case of Hodgkin’s disease or lymphosarcoma, spread has be- 
gun, but the disease is still apparently relatively regionally limited, and 
there is no evidence of greater generalization, fairly aggressive local 
roentgen therapy may still have a chance to bring about long control. 
In such a situation, with the even greater difficulty of being certain of 
the actual extent of the disease, the value of combined therapy with 
nitrogen mustard or TEM may be worth considering. 

If the case is one of truly generalized malignant lymphoma, or of 
plasma cell myeloma, or leukemia, then one has the problem of trying 
to choose that agent, or that combination of agents that may promise 
the best palliation for the longest possible time. 

The need for early diagnosis is more and more apparent. The con- 
cept of unicentric origin of Hodgkin’s disease and lymphosarcoma, and 
the experience of those who have witnessed long control, without 
spread, of early localized malignant lymphomas, lead naturally to a wish 
for earliest possible recognition and aggressive treatment of such cases. 
Even in the leukemias, never diagnosable until they are generalized 
processes, the results from the newer therapeutic agents in some cases. 
lead to the hope that some day these diseases may be reversible. 

Better palliation for all the diseases in the general category of lym- 
phomas and leukemias follows naturally from greater familiarity with 
all the lesions they may produce. For example in the malignant lym- 


q 


| 
4 
as 
3, 


THE BULLETIN 


400 


phomas, recognition of the deep and more obscure lesions such as those 
of the gastrointestinal tract, the osseous system, the central nervous 
system and the respiratory tract—lesions which may be far more signifi- 
cant for morbidity and mortality than the conventionally thought of 
lymph nodes, spleen, et cetera—permits more precise treatment resulting 
in better palliation. 

Even in the use of conventional x-ray therapy for malignant lympho- 
mas, attention to accuracy in size and location of treatment portals, 
avoiding unnecessary body doses, can be rewarding in terms of better 
tolerance to courses of irradiation and better local effects on the lesions 
treated. 

Supervoltage x-rays in the order of 1 to 2 million volts have certain 
advantages for some deep lesions by reason of less relative damage to 
the skin, and less radiation sickness for comparable depth doses. 

The increased five year survival rates of successive but overlapping 
series of cases of Hlodgkin’s disease and lymphosarcoma treated almost 
entirely by external radiation and supportive measures suggests that in- 
creased experience with those diseases and hence increased precision of 
treatment led to better results. It seems certain that any greater accrual 
of earlier cases for which one might expect an increased five year sur- 
vival was balanced during the years by a greater accrual of advanced 
problem cases. 

In Hodgkin’s disease our five year survival rates*’ for successive 
series of cases, 1918 to 1935, 1930 to 1940, and 1930 to 1943, number- 
ing 265, 283 and 471 cases respectively, have gone up from 17.7 per 
cent, to 20.5 per cent, and to 23.6 per cent. 

In lymphosarcoma™ the five year survival rates for successive series 
1918 to 1933, and 1930 to 1940, numbering 132 and 308 cases respec- 
tively went up from 15.9 per cent to 26.3 per cent. 

In contrast to only a little over a decade ago, when essentially for 
the treatment of lymphomas and leukemias we were limited to radia- 
tion, arsenic, and supportive measures, we have to-day a range of thera- 
peutic agents, from which a choice may be made, depending on the 
type of case and extent and stage of the disease. These newer agents 
are the radioactive isotopes, particularly P**, the nitrogen mustards, 
nitrogen mustard-like compounds, such as tri-ethylene melamine, ure- 
thane, the folic acid antagonists, and hormonal agents such as ACTH 
and cortisone. It is likely that out of the intensive investigations now 
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in progress several other agents, some allied to these, and some quite 
different in nature, will emerge as useful additions to the therapeutic 
spectrum. 

Of the radioactive isotopes tried for lymphomas and leukemias radio- 
phosphorus (P**) is the one that has been most widely used. Among 
others that have been used are radiosodium (Na**‘), radiomanganese 
(Mn), radiogold (Au'*), and radioarsenic (As**). At first, because 
of certain properties of radiophosphorus it was hoped that it would be 
almost an ideal treatment for leukemia. These properties are its short 
half-life of 14.3 days, its emission only of beta rays, penetrating an 
average of only 2 to 3 millimeters of tissue; and its selective uptake by 
rapidly growing cells that have a greater turnover of phosphorus. It 
was soon found in practice that the differential uptake was not of a 
sufficient order of magnitude to be destructive of leukemic cells alone; 
and, of course, some of the normal cells, particularly those in the mar- 
row concerned with hematopoiesis not only pick up radiophosphorus 
themselves but are subjected to bombardment by the beta rays emanat- 
ing from neighboring leukemic cells. Thus the marrow is one of the 
great limiting factors in the usefulness of P**, as it would be with any 
other form of whole body irradiation, and severe pancytopenia can re- 
sult from overdosage. Hence, in practice, in the treatment of chronic 
lesions with P**, one is depending more upon a differential in sensitivity 
to radiation on the part of the leukemic cells, than upon a differential 
absorption ratio. The circumstances are far different from those exist- 
ing when radioiodine is given to thyroid tissue having an avidity fot 
iodine. 

Nevertheless, radiophosphorus has been one of the useful agents 
for the treatment of chronic myeloid and chronic lymphatic leukemia, 
and polycythemia vera. It is administered orally or intravenously in a 
dose of about 75 to roo microcuries per kilogram of body weight, 
either as a single dose or in divided daily doses. Only in very radio- 
sensitive cases of generalized lymphosarcoma would the use of P* be 
justified. There is general agreement that it seldom benefits a case of 
Hodgkin’s disease, mycosis fungoides, or plasma cell myeloma. The 
acute leukemias do not respond well to P**, as might be expected from 
their well-known poor response, in fact their risk of being made worse, 
by any form of radiation in any considerable amount. 

The nitrogen mustard methyl bis (beta-chloro ethyl) amine hydro- 
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chloride (uN2) was declassified in 1946 and has come into wide usage 
since then. It is a general cell poison, its effects on the more rapidly 
proliferating cells, particularly those of the lymphoid system and blood- 


forming organs being unlike those of other chemicals, and comparable 


to those of radiation. Hence it is sometimes called a radiomimetic drug. 


In excessive dosage it can severely damage the marrow and produce a 


fatal total marrow aplasia. It is injected intravenously in saline solution 


equalling 1 milligram per cc., and is usually given daily in a dose of 


o.1 to 0.2 milligrams per kilogram of body weight to a total of 0.4 to 


o.5 milligrams per kilogram. The single lethal dose is estimated at about 


1.0 milligram per kilogram of body weight. A very slight extravasation 


of HN2 can produce a severe local reaction in the tissue. Nausea and 


vomiting nearly always occur within a few hours after injection of 


HN2. 


Experience with HN2 has shown that the disease for which it 1s 
most useful is Hodgkin’s disease, that is generalized and producing con- 
stitutional symptoms. In such a case rapid “detoxification” of the pa- 


tient may occur, with subsidence of fever, sweats and usually to a less 


extent, of itching. Partial to marked regression of nodal masses or in- 


filtrations may result. Osseous lesions do not usually respond well. The 


adequacy of the dose of HNz may be estimated to some extent by the 


degree of leukopenia that usually reaches its maximum in seven to four- 


teen days. If the patient is leukopenic before treatment extra caution 


in dosage is advisable, unless the marrow shows adequate cellularity. 


As with other new drugs that become popular there is a tendency 


to use HN2 indiscriminately. There would seem to be little reason for 


its use in a case of Hodgkin’s disease localized to one region. Such a 


case is better treated by local roentgen irradiation. 


There are many disappointments in the use of HN2, even in Hodg- 
kin’s disease. With few exceptions the remissions obtained by HN2 


last only a few months. 


Nz may be a useful agent for some generalized cases of lympho- 
sarcoma and reticulum cell sarcoma and for chronic leukemia, and has 
shown good results also in polycythemia vera. It has not produced good 
results in acute leukemia. 

The same range of therapeutic usefulness applies to the recently 
introduced nitrogen mustard-like compound tri-ethylene melamine 
(TEM). It may be given intravenously, usually in doses of 2 to 3 
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milligrams repeated the next day. A total dose of 8 or 9 milligrams with- 
in the first week or ten days should not be exceeded. Of advantage is 
the fact that it can be tolerated and be effective when given orally on a 
fasting stomach, usually in doses of from 2.5 to 5 milligrams a day, not 
to exceed 10 to 15 milligrams in any one course. It is therefore more 
convenient for ambulant patients and for trials of maintenance therapy. 
Like HN2 it may be severely depressant to the marrow. 

The antifolics such as Aminopterin and Amethopterin have revolu- 
tionized the treatment of acute leukemias in children, particularly since 
ACTH and cortisone have become available. Whereas formerly the 
occurrence of remissions spontaneously in acute leukemia of children 
or young adults, or of remissions occurring under what little treatment 
could be given prior to the advent of antifolics, was only of the order 
of 9 per cent at the most," it is now possible with antifolics to obtain re- 
mission in as many as 32 per cent in children, and the average duration 
of survival has increased from twenty weeks to forty-two weeks.*° If 
a child attains one remission from Amethopterin, nearly always a second 
remission can be induced by the same drug. Furthermore, if it appears 
that the leukemic cells have become resistant to Amethopterin, the use 
of ACTH or cortisone may bring about another remission, and in occa- 
sional instances the patient then seems to have regained sensitivity to 
Amethopterin. Remissions may be induced initially more rapidly by 
steroid therapy, and in from 50 to 70 per cent of children. 

The great disadvantage of treatment with the antagonists to folic 
acid is their toxicity. Toxicity is usually first made known by sores in 
the oral mucous membrane, and may be accompanied by gastrointesti- 
nal disturbances such as anorexia, nausea, cramps, and vomiting. Other 
signs of toxicity may be diarrhea, intestinal ulceration and bleeding, 
pancytopenia, petechiae and hemorrhagic tendency, skin rashes, and 
increased susceptibility to infection. Another disadvantage of the folic 
acid antagonists is their slowness of action. The steroid treatment may 
bring a response more quickly. 

Disadvantages of therapy with ACTH and cortisone are the meta- 
bolic disturbances that may be induced, such as retention of sodium and 
water, alkalosis, hypokalemia, diabetes mellitus, hypertension, moon 
facies, muscle wasting and, in short, a change to a picture of Cushing’s 
syndrome. 

Lymphosarcoma and reticulum cell sarcoma in children may show 
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marked responses in some cases to folic acid antagonists. ‘The treatment 
of adults for any form of malignant lymphoma or leukemia with folic 
acid antagonists has usually been much less effective than treatment by 
other means. 

While ACTH or cortisone may cause some temporary partial remis- 
sion in chronic lymphatic leukemia, lymphosarcoma, reticulum cell sar- 
coma, certain acute leukemias, and plasma cell myeloma in adults, the 
results on the whole in terms of long salvage are not impressive, although 
individual cases may show some rather dramatic responses for varying 
periods. Chronic myeloid leukemia and the myelomonocytoid form of 
acute or subacute leukemia in adults have not responded well to ACTH 
or cortisone. 

Cortisone may seem to be of value at times for the patients with 
advanced malignant lymphoma, who have depression of all formed ele- 
ments of the blood and who do not seem particularly suitable for any 
of the other forms of treatment. The administration of cortisone to 
such patients may give them a sense of well-being, improve their appe- 
tite, and may seem at times to stimulate the marrow somewhat to pro- 
, duce a better blood picture. 

An acquired hemolytic anemia may develop in cases of malignant 
lymphoma and leukemia. In some such instances a course of ACTH or 
cortisone may in some way alter the conditions so that the need for 
transfusions may become greatly decreased or temporarily abolished. 

Testosterone may be useful in some cases for its anabolic effect and 
tendency to improve erythropoiesis. 

Urethane has received considerable attention as an agent for the 
treatment of certain diseases in the lymphoma-leukemia group, particu- 
larly chronic leukemias and plasma cell myeloma. Its effects are rather 
unreliable, and few patients will tolerate doses much above 3 grams a 
day, without nausea and vomiting. If the patient can tolerate urethane, 
it may furnish a convenient method of oral medication for chronic 
leukemia, particularly the myeloid form; and Rundles and others’**° 
have achieved both symptomatic and objective evidence of improve- 
ment in some cases of plasma cell myeloma. Urethane is capable of 


producing severe bone marrow depression or aplasia. 

The effects of nitrogen mustard on some sensitive tumors and the 
resemblance of its tissue damaging effects to those of radiation led 
Klopp*: ** to attempt to treat certain local sites involved by cancer with 
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nitrogen mustard injected into the artery supplying the affected site. 
By fractionating the dose of nitrogen mustard and by occluding the 
venous return from the injected site it has been found that patients can 
tolerate larger doses of the drug than if it were injected intravenously, 
and a much more intense local tissue reaction can be produced. Gross 


and microscopic evidence of regression of tumors indicates a selective 
action on neoplastic tissue. 

Bierman* has demonstrated the possibility of intra-arterial catheteri- 
zation of various sites, including liver, spleen, stomach, kidney and dia- 
phragm. Work has been in progress, in attempting by this means to 
deliver nitrogen mustard to the arterial supply of the liver, to pelvic 
organs, and to other sites. ‘This method is accompanied by the distinct 
hazard of causing arterial thrombosis, and hemiplegia has occurred in 
several patients following manipulation of intra-arterial catheters. 

In this review of efforts to treat inoperable cancer emphasis has been 
placed on six major fields in which there have been some fairly com- 
mon successes in palliation, although admittedly far from consistently 
satisfactory long term results. These fields are: 1) carcinoma of the 
breast and 2) carcinoma of the prostate, treated by sex hormones, 3) 
carcinoma of the thyroid, treated by radioiodine, 4) the lymphomas and 
leukemias, treated by radiation externally, or internally by radioactive 
isotopes, steroids, or antifolic compounds, 5) carcinoma of the lung, 
treated by nitrogen mustard and radiation, and 6) the heterogeneous 
field of cancers considered suitable for radiation therapy rather than 
surgery. 

Ir seems possible that some of the efforts that were merely men- 
tioned, such as trying to induce viruses to become specifically cancero- 
tropic, or the search for cancericidal chemical compounds, or bacterial 
or other toxins, or further studies of endocrines may before long pro- 
duce further advances in our ability to effect some control of inoper- 
able cancer. 

While the goal of curative constitutional treatment of cancer still 
seems far away, the progress that has been made in several areas in par- 
tial and temporary control amply justifies persistent and intensified 
efforts to discover the fundamental abnormality or abnormalities that 
produce cancer, in hopes that then those deviations from normal may 
be correctible, and that either by means of such corrections, if possible, 
or by means of some agent or agents yet to be discovered, cancer may 
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be made to disappear completely. 
Doctor Bulkley compared cancer to a mutiny of cells. Whether re- 
moval of the cause or causes of mutiny is possible, or will result in a 
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return to orderly ranks, or whether annihilation of the mutineers is 


necessary, or possible without too much damage to the orderly econ- 
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omy. remains to be discovered. 


11. 


Trump, J. G. et al. ‘Two million volt 
roentgen therapy using rotation, Amer. 
J. Roe ntqgenol Radium Ther. 66 7613-23, 
1951. 

Beatson, G. T. 
operable cases of carcinoma of mamma; 


On treatment of in- 


suggestions for a new method of treat- 
ment, with illustrative cases, Lancet 2: 
104-07 :162-65, 1896. 

Adair, F. E., et al. Use of estrogens and 
androgens in advanced mammary can 
cer, J. Amer. med. Assoc, 150 :1193-1200, 
1949 

Escher, G. C. Personal communication. 
Escher, G. C., Heber, J. H., Woodward, 
H. Q., Farrow, J. H. and Adair, F. E. 
Newer steroids in the treatment of 
advanced mammary carcinoma, in 
Symposium on steroids in experimental 
and clinical practice, New York Blakis- 
ton Co., 1951, pp. 375-78. 

Godwin, J. T. and Escher, G. C. Hor- 
mone-treated primary operable breast 
carcinoma, Cancer $§:136-40, 1951. 
Nathanson, IL. T., Engel, L. L., Ken- 
nedy, B. J. and Kelley, R. M. Screen 
ing of steroids and allied compounds in 
neoplastic disease, in Symposium on 
steroids in experimental and clinical 
practice, New York, Blakiston Co., 
1951, pp. 379-405, 

Taylor, S. G., III, et al. Effect of sex 
hormones on advanced carcinoma of 
the breast, Cancer 7:604-17, 1948, 
Treves, N. Castration as a therapeutic 
measure in cancer of the male breast, 
Cancer 2:191-222, 1949. 

Huggins, C. Prostate cancer treated by 
orchiectomy; 5 year results, J. Amer. 
med. Assoc. 131 :576-81, 1946. 


Huggins, C. and Hodges, C. V. Studies 


19. 


REFERENCES 


on prostatic cancer, effect of castration, 
of estrogen and of androgen injection on 
serum phosphatases in metastatic cancer 
of the prostate, Cancer Research 1: 
293-97, 1941. 

Brendler, H., Chase, W. E. and Scott, 
M. W. Prostatic cancer, further investi- 
gation of hormonal relationships, 4.M.A. 
Arch, Surg. 61:433-4, 1950. 

Moore, R. A. Symposium on endocrin- 
ology of neoplastic diseases; benign 
hypertrophy and carcinoma of the 
prostate; occurrence and experimental 
production in animals, Surgery 16 :152- 
67, 1944. 

Nesbit, R. M. and Baum, W. C. En- 
docrine control of prostatic carcinoma; 
clinical and statistical survey of 1818 
cases, J. Amer. med. Assoc. 143:1317- 
20, 1950. 

Campbell, J. H. and Cummins, S. D. 
Metastases, simulating mammary can- 
cer, in prostatic carcinoma under 
estrogenic therapy, Cancer /:308-11, 
1951. 

Cahan, W. Personal communication. 
Karnofsky, D. A. et al. Use of the 
nitrogen mustards in the palliative 
treatment of carcinoma, with particular 
reference to bronchogenic carcinoma, 
Cancer 1:634-56, 1948. 

Tabern, D. L., Gleason, G. I. and Savoie, 
M. J. A manual. The properties and 
experimental use ef radioactive colloi- 
dal gold-198. North Chicago, IIL, Ab- 
bott Laboratories, Oak Ridge, ‘Tenn. 
August 1, 1951. 

Rawson, R. W., Rall, J. FE. and Pea- 
cock, W. Limitations and _ indications 
in the treatment of cancer of the thy- 
roid with radioactive iodine, J. clin, 


1. 
12. 
13. 
| 
| 
4. 
5. 
4 
1. 
6. 
i 
16. 
17. 
8 18. 
9. 
q 
| 
1 
| 


Treatment of Inoperable Cancer 407 


Endocrinol, 11:1128-42, 1951. 

Burchenal, J. H. et al. The effects of the 
folic acid antagonists and 2,6-diamino- 
purine on neoplastic disease, Cancer 
$:549-69, 1951. 

Craver, L. F. Hodgkin’s disease, in 
Tice’s practice of medicine, Hagerstown, 
Maryland, W. F. Prior Co. v.5, pp. 107- 
52. 

Craver, L. F. Recent advances in the 
treatment of lymphomas, leukemias, and 
allied disorders, Bull. N. Y. <Aead. 
Med. 24:3-25, 1948. 

Gellhorn, A. and Jones, L, D. Chemo- 
therapy of malignant disease, dmer. J. 
Med. 6:188-231, 1949. 

Harrington, W. J. and Moloney, W. C. 
Treatment of multiple myeloma with 
urethane, Cancer 3 :253-71, 1950. 
Karnofsky, D. A. Chemotherapy of 
neoplastic disease; agents of clinical 
value, New Engl. J. Med. 239 :299-305, 
1948. 

Karnofsky, D. A. et al. Chemotherapy 
of neoplastic diseases, Med. Clin. N. 
Amer. 34§:439-58, March 1950. 
Karnofsky, D. A. et al. Triethylene 
melamine in the treatment of neoplastic 
disease. A compound with nitrogen 
mustard-like activity suitable for oral 
and intravenous use, 4. M. A. Arch. 
intern. Med, 8? AT77-516, 1951. 


28. Limarzi, L. R. Diagnostic and thera- 


peutic aspects of multiple myeloma, 
Med. Clin. N. Amer. 835:189-226, Janu- 
ary 1951. 

Loge, J. P. and Rundles, R. W. Ure- 
thane (ethyl carbamate) therapy in 
multiple myeloma, Blood 4:201-16, 1949, 
Rundles, R. W. and Reeves, R. J. 
Multiple myeloma; variability of roent- 
gen appearance and effect of urethane 
therapy on skeletal disease, Amer. J. 
Roentgenol. Radiwm Ther. 64:799-809, 
1950. 

Southam, C. M., Craver, L. F., Dargeon, 
Hi. W. and Burchenal, J. H. Study of 
the natural history of acute leukemia 
with special reference to the duration 
of the disease and the occurrence of 
remissions, Cancer 4:39-59, 1951. 
Klopp, C. ‘T. et al. Fractionated intra- 
arterial cancer chemotherapy — with 
methyl bis amine hydrochloride; a 
preliminary report, nn. Surg. 132: 
811-32, 1950. 

Bateman, J., Klopp, C. ‘T. and Cromer, 
J. K. Hematologic effects of regional 
nitrogen mustard therapy, Blood 6:26- 
38, 1951. 

Bierman, Hl. R. et al. Intra-arterial 
catheterization of viscera in man, 4 mer. 
J. Roentgenol, Radium Ther, 66 555-68, 
1951. 


NOTICE 


THE FRIDAY AFTERNOON LECTURE SERIES WHICH HAVE BEEN 


PRESENTED AT THE NEW YORK 


ACADEMY OF MEDICINE 


FOR THE PAST 26 YEARS WILL BE DISCONTINUED, 


IN Novemper 1952, A Series Or 


MONTHLY PANEL MEETINGS ON THERAPEUTICS 
FOR THE GENERAL PHYSICIAN 


Wit Be Presentrep. Dares, SUBJECTS AND 


Pane, Members Witt Be ANNouNcED LATER. 


= 
29. 
21. 
30. 
22. 
23. 31. 
24. 
25, 32. 
26. 
} 33. 
27. 
fi 
\. 

a 


BULLETIN 


rHE 


OF 


THE HISTORY 
MELLITUS* 


NOTES ON 
DIABETES 


Views Concerning Its Nature and Etiology up to the Discovery of the 
Role of the Pancreas 


LAURENCE FARMER 


1 Medical (¢ nell) Divis 


Sr is WELL-KNOWN to every student of the history of medi- 
cine that Aretaeus of Cappadocia’ speaks of diabetes as 
a disease characterized by emaciation and excessive urina- 
tion. And he mentions that it had received its name 
2 (which means “a siphon”) from the latter characteristic. 


G 


The observation of eastern physicians that the urine in diabetes 


{ tastes sweet seems to have remained unknown in the occident. The first 
mention in western medical literature of the “sapor mellitus” of diabetic 
urine is in Thomas Willis’ Practice of Physick? which appeared in the 
second half of the 17th century. Willis, who was obviously much in- 


trigued by his observation repeatedly speaks of the urine as being “ex- 
ceedingly sweet” and as “wonderful sweet,” but he in no manner 
ascribes this characteristic to the actual presence in it of sugar. In fact, 


he writes: “.. . it seems hard to demonstrate, why (it) is so wonderful 
sweet, or should taste like Honey; when rather . . . the flowing of the 
urin happens through the combination of salts, the liquor surely that 


were impregnated therewith should be saltish more than sweet. . . .” 
Willis’ observation was not generally confirmed. Some authors “on 

the contrary,” writes Matthew Dobson,® a century later, “deny the 

existence of this quality, and consequently exclude it from being a 


characteristic of the disease.” However, in his own experience, which 


extended to 9 cases, Dobson had always found the urine to be more or 


less sweet. 
In chemical experiments on the urine of one of these patients Dob- 
son demonstrated the presence of “a considerable quantity of saccharine 


* Presented before the Section on Historical and Cultural Medicine at The New York Academy 
Medicine, January 9, 1952, 
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matter,” which, he felt, had not been formed in the kidney. Diabetes 
is, in his opinion a “species of imperfect digestion or assimilation,” the 
sugar being a “product of the animal economy” or of the “digestive 
fermentation.” In contrast to other authors who believed diabetes to 
be a disease of the liver or of the “secretory vessels of the kidney,” he 
believes it to be “more a disease of the system in general.” All of these 
views are expressed with great reserve. 

Approaching the diabetes question from the pathologist's viewpoint, 
Matthew Baillie* stated, 20 years later, that “upon examination of the 
kidneys . . . it seemed probable that diabetes depends, in a considerable 
degree, upon a deranged action of the secretory structure of the kid- 
neys, by which the blood there is disposed to new combinations,” the 
effect of which is the production of “a saccharine matter.” An alternate 
opinion which he, however, “proposed with much diffidence” was that 
“the chyle may be so imperfectly formed, as to make the blood be more 
readily changed into a saccharine matter, by the action of the kidneys.” 

In 1798, a year after the publication of Baillie’s “Morbid Anatomy,” 
there appeared the second edition of Cases of the Diabetes Mellitus by 
“John Rollo, M.D., Surgeon General of The Royal Artillery.” * The 


Surgeon General, much less diffident, expressed his opinion with great 
assurance. “The Diabetes Mellitus,” he writes, “is a disease of the 
stomach. . . . Its immediate cause . . . is a morbid condition (of this 


organ) forming or evolving from vegetable substances saccharine mat- 
ter, which is quickly separated as a foreign body by the kidney.” 

Rollo who appears to have been a competent physician devised on 
the basis of his, as we now know, erroneous concepts of the nature of 
diabetes a regimen for its treatment which aimed at “preventing the 
formation of sugar, and diminishing the increased action of the stom- 
ach.” This therapy consisted of “. . . confinement, an entire abstinence 
from every species of vegetable matter, a diet solely of animal food, 
with emetics, hepatised ammonia and narcotics. . . .”. The “Rollo diet” 
which acquired great fame and was long used, was as follows: Break- 
fast: one and one-half pints of milk and a half pint of lime-water, mixed 
together; and bread and butter. Noon: Plain blood-puddings, made of 
blood and suet only. Dinner: Game, or old meats, which have been 
long kept; and as far as the stomach may bear, fat and rancid old meats, 
as pork. To eat in moderation. Supper: The same as breakfast. 

This diet was first tried out on Captain Meredith, of the Royal 
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Artillery, of whom it has been said that he “shares some of his physi- 
cian’s fame, not unjustly, in view of what he went through.” 

It appears that diabetes was not too frequently encountered in those 
days, or possibly not too well recognized. Rollo, who was well ac- 
quainted with its symptoms and on the look out for it saw only two 
cases in a period of 19 years “although,” as he says, he “had observed 
an extensive range of disease in America, the West Indies, and in Eng- 
land.” Frank, the most famous German clinician of this period saw 
only three cases in twenty years, and Macintosh, in Edinburgh, men- 
tions in his Practice of Physic that he had not seen a single case. 

Although a number of theories concerning the nature of diabetes 
had been advanced, we find no mention of its possible etiology at the 
beginning of the 19th Century. This is understandable in view of its 
being so rarely encountered. During the next decades, however, when 
more cases were recognized, more attention was focused on the ques- 

‘tion of the exciting causes of this disease. 

In his Principles and Practice of Medicine (1839) John Elliotson® 
speaks of “grief,” “chills” and “excess of venery” as possible etiological 
factors. One of his patients who said that he had “never ‘known a 
woman’” nevertheless died of diabetes. Which makes FElliotson be- 
lieve that “it is very possible he had committed excess of a less creditable 
kind. I rather think this was the case, from the great length of the 
prepuce.” 

William Prout,’ one of the outstanding diabetes specialists of those 
days, says that in his experience “exposure to cold”; “attacks of rheu- 
matism and gout”; “the drinking of cold fluids while heated”; and “men- 
tal anxiety and distress” were the “most frequent exciting causes.” In 
another connection Prout writes: “It is a remarkable fact, that Diabetes 
seems to be peculiar to mankind. . . . If such an immunity from Diabetes 
really exists among the inferior animals, its cause is very obscure.” And 
then he makes the interesting comment: “Can the exemption be re- 
ferred to that fertile cause of bodily disorder in human beings, the influ- 
ence of mind?” 

In contrast to Elliotson, who saw in diabetes a disease of the kid- 
neys, Prout believed it to be a disease of the stomach predicated upon 
this organ’s “morbidly active reducing” . . . and its “more or less sus- 
pended or paralyzed converting function.” Nothing essentiat had been 
added to the concept of the nature of diabetes since the days of Dobson. 
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In the late 1840's it was an axiom that the animal organism received 
its sugar from extraneous sources and that these sources were always 
of vegetable origin. More specifically, the sugar encountered in animals 
stemmed, according to this view, from the sugar or starch contained in 
ingested vegetable material. 

“In 1848 the physiological world,” in the words of George Harley,* 
“seemed as if struck by a thunderbolt.” The thunderbolt referred to 
was Claude Bernard’s discovery that sugar production was a normal 
function also of the animal organism. 

Bernard who had been working on nutrition and digestion for sev- 
eral years had been struck by the frequently made observation that the 
amount of sugar excreted by a diabetic often exceeded by far the 
amount consumed with his food. This could obviously not be recon- 
ciled with the prevailing view that all of the sugar encountered in the 
human organism was derived from ingested sugar or starch; nor was 
compatible with it the observation that a diabetic frequently excreted 
large amounts of sugar even when on a sugar-free diet. There was only 


‘one inference to be made from this, namely that the animal organism 


derives sugar also from sources other than ingested sugar or starch. 
Since he visualized no method of investigating directly the mechan- 
ism of sugar production, in the animal organism, Bernard’ decided to 
approach the problem indirectly. By following the course of ingested 
sugar to the point of its disappearance, i.e., to the point of its conver- 
sion into other products, one would be able (he believed) to determine 
what he called the “sugar assimilating organ.” If it were then possible 
to “suppress” the action of this organ, thereby inducing a state of arti- 
ficial diabetes, one would arrive at some kind of sugar production. 
The results of Bernard’s experiments are too well-known to need 
retelling. They did not disclose where introduced sugar disappears 
from the organism, but they revealéd that sugar is formed even when 
sugar-free materials such as meat are ingested. This discovery indeed 
had the effect of a thunderbolt. It fundamentally altered the prevailing 
concepts of sugar metabolism and it moved the liver, the site of the 
newly discovered production of sugar, into the center of the diabetes 
problem. The liver became even more the pivot of this problem when 
Bernard” later published his discoveries concerning the mechanism by 
which glycogen is transformed into sugar through the action of a 
diastatic ferment. 
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“An entire revolution in the ideas of the physiology and pathology 
of diabetes” was effected, wrote Harley in 1866. These discoveries 
necessitated indeed a revision of the theory of diabetes and numerous 


authors advanced new concepts of the disease. 

From today’s vantage point we must say, however, that despite 
their brilliance and importance Bernard’s discoveries did not bring 
closer the solution of the diabetes problem. Harley, who was a great 
admirer of Bernard’s, formulated his theory of diabetes on the new 
knowledge. He ascribes an important piace in it to the liver and he 
differentiates between two forms of diabetes: 1) from excessive forma- 
tion of sugar; and z) from defective assimilation of sugar. In the former, 
the normal stimulus of the liver is believed to be exaggerated resulting 
in an abnormally high “secretion” of this substance from the organ; 
and, writes Harley, “if the quantity formed be greater than the amount 
requisite to supply the wants of the system, the excess will be excreted 
with the urine and the disease diabetes mellitus established.” As to the 
latter form, he argues: “the case may be reversed and there may still 
exist an abnormal amount of sugar in the blood, notwithstanding that 
only the proper amount has been secreted by the liver; this, of course, 
must of necessity happen when from any cause the process of assimila- 
tion has been interfered with and the body fails to consume its normal 
quantity of saccharine material.” 

And in this connection Harley speaks of Piorry’s' 
give, instead of withholding, sugar in diabetes and he comments that 


suggestion to 


this form of therapy “may after all have more reason in it than at first 
sight appears... .” 

Piorry had advocated the administration of sugar in diabetes on the 
assumption that in diabetics who had been long deprived of sugar or 
starch and who still continued to spill considerable amounts of sugar 
there would arise a need for this substance. “No one can doubt, in- 
deed,” he writes, “that this substance . . . is an essentially useful food; 
almost all animals strive to get it. . ., and, certainly, if the organism 
loses it through the urine, one must attempt to furnish it to the organism 
by way of the alimentary tract. Not because there is sugar in the urine 
do untoward events (“des accidents,” as he says) occur, but because 
the organ continuously loses and contains less of it.” 

Harley’s views on diabetes are reflected in his comments on its 
therapy. Some authors, he writes, “may say, we want to stop the 
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elimination of the sugar. Not so; we want to stop the disease inducing 
it,—not the elimination of the sugar, which is the mere result of the 
disease. Retaining the sugar in the blood would only tend to hasten 
the death of the patient. . .. Remove the cause of the accumulation of 
saccharine matter in the blood if you can, but if you cannot do that, 
aid, instead of trying to retard, its elimination from the body.” 

There was, in his opinion, no single therapeutic approach to the 
disease. “I think,” he writes, “if | were asked what is the best remedy 
for diabetes, | might venture to answer, in the language of Opie, when 
the student inquired what he mixed his colours with, ‘Brains, Sir.’ For 
to say that any one remedy or particular line of treatment is suitable 
to all cases of diabetes would be simply charlatanism of the worst sort.” 

Bernard’s theory of glycogenolysis, despite its widespread acclaim, 
did not remain undisputed. Various authors, foremost among them, 
Frederick Pavy,” attempted to prove it incorrect. Pavy, who as a 
young man had worked in Bernard’s laboratory, was convinced of the 
validity of Bernard’s observations on glycogenolysis but disagreed 
strenuously with his interpretation of this phenomenon; and he spent 
many years of his long life in the attempt to disprove it. For Pavy 
glycogenolysis occurs only post-mortem and could, therefore, have no 
part in diabetes. 

Distinguishing between two classes of the disease, Pavy postulated 
that in the one the “fault” lay simply in diminished “assimilative power 
over sugar.” Barring this defect there is no difference between a dia- 
betic and a healthy individual. In the other class there must evidently 
be something besides a defective assimilation of sugar since in these cases 
sugar appears in the urine even when all starchy food is excluded from 
the diet. And Pavy clearly places himself in the ranks of those who 
ascribed a dominant role to the liver in diabetes when he writes that 
the additional “something” is a “faulty action connected with the liver.” 

Claude Bernard himself, as one can readily understand, ascribed to 
the liver a central position in diabetes. According to his theory there 
occurs in this disease, for some unknown reason, increased “‘disassimila- 
tion,” i.e., increased combustion of sugar in the liver. In an attempt to 
re-establish the disturbed equilibrium between assimilation and dis- 
assimilation, more glycogen is transformed into sugar which results in 
hyperglycemia and glycosuria and loss of sugar from the organism. In 
order to replace this loss the liver works at an increased pace: more 
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sugar is formed and ever more is excreted, until finally the organism is 
depleted thereof and fatal termination of the disease supervenes. The 
liver itself is not diseased in diabetes according to Bernard. On the 
contrary, he felt that “It sins through exuberant vitality.” 

He also repeatedly stressed that “it is not the nature of the material 
which is formed” in diabetes that spells the disease, but rather the exist- 
ing disequilibrium between sugar formation and disintegration. And 
further: “The cause of diabetes . . . is more profound than the cause 
of the glycemia . . . which is merely the expression of a salutary physio- 
logical tendency. The real etiological element of the malady is the, 
at present, unknown cause of the primary organic weakness. . . .” “We 
should not attack the physiological symptoms of glycemia and glyco- 
suria . .. but rather a more profound cause. . . .” 

All of which was written as late as 1877,"* more than a quarter of 
a century after the epochal discovery of the “Nouvelle Fonction du 


: Foie.” It clearly demonstrates that the “revolution” had not materially 

advanced the attack upon diabetes. 

f ; Although Bernard’s work had greatly affected his contemporaries’ 

4 views concerning the nature of diabetes, it had not added much to the 
; concepts of its etiology. “Mental influences,” “chilling,” “drinking of 


cold beverages when overheated,” “intemperance in eating and drink- 
ing,” “sexual excesses” remained the main exciting causes. Further 
“hereditary disposition” was frequently supposed to play a role. 

Bernard’s discovery of artificial diabetes following “piqure” of the 
fourth ventricle’* made many physicians feel that stimulation of the 
central or autonomic nervous systems could, on occasion, be an etiologi- 
cal factor. Dickinson," in fact, defined diabetes as “a disease of the 
nervous system, characterized by the secretion of saccharine urine.” 

In 1884 there appeared a book on diabetes which has especial his- 
torical interest. In it von Frerichs,"* towards the end of a distinguished 
medical career, summarizes the then existing knowledge of the disease 
and he comes to this conclusion: “The enigma of this sphinx will prob- 
ably long remain unsolved and many a man will become its prey before 
its solution will be found.” This gloomy view of the disease also found 
an expression in his poetic, but rather hard to translate, description of 
the diabetic: “He resembles a tired wanderer who, walking in a dense 
fog, along a narrow path on the banks of a roaring stream, is in con- 
stant danger of being therein engulfed. . . .” A few years earlier Dickin- 
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son had taken a less poetic but not less pessimistic view. Quoting Prout, 
who said that the diabetic “lives on the brink of a precipice,” Dickinson 
continues: “Slight causes may suffice to loosen his feeble grip on life. 
He may quietly sink into the grave from want of the power to rally 
from small injury or trivial operation . . ., or even from the fatigue 
of a journey or some depression of mental origin. . . .” “If the diabetic 
patient by luck or pace has escaped the dangers of the road, he finds the 
end of his journey in incomplete or complete coma.” 

Work by many more authors than I have just reported on had been 
carried out in the forty years following Bernard’s fundamental re- 
search. An entire revision of the concept of diabetes had taken place. 
However, the nature of this disease had not been clarified, its etiology 
had not been explained, its therapy had not been improved. The sphinx 
continued to lie in wait for its victims. 

At the annual meeting of the “Versammlung deutscher Naturfor- 
scher & Aerzte,” in 1889, Oskar Minkowski reported that total removal 
of the pancreas in dogs results in the picture of “real permanent dia- 
betes mellitus, which corresponds in every detail to the most severe 
form of this disease in man.” 

The experiments which had culminated in this important discovery, 
and which represented the most outstanding contribution to the knowl- 
edge of diabetes since Claude Bernard’s discovery of the glycogenic 
function of the liver, had not been undertaken with any intention of 
studying diabetes or even carbohydrate metabolism."* Since there are 
in circulation several incorrect versions of the origin of these experi- 
ments, it may be appropriate to quote Minkowski’s own account."* 

In 1928, forty years after their great discovery, Minkowski related 
in a lecture how he and von Mering happened to embark on the investi- 
gations which so unexpectedly led to the recognition of the role which 
the pancreas plays in diabetes. During a chance meeting, von Mering 
mentioned that while working on the resorption of fat, he had tried, 
unsuccessfully, to prevent the pancreatic juice from getting into the 
intestine by ligating the pancreatic duct. “Well, why don’t you remove 
the pancreas?” countered Minkowski and, when von Mering answered 
that this would hardly be feasible, Minkowski, “in youthful audacity,” 
glibly offered to try it. (He had a good deal of confidence in his sur- 
gical ability since he had successfully removed the liver in geese.) The 
same day the two men performed a total pancreatectomy in a dog. The 
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housebroken animal made a good recovery and postoperatively it was 
allowed to run around in the laboratory unrestrained. Coming into the 
laboratory one day Minkowski noticed that the dog had urinated on 
the floor. When he reproached the attendant for not having taken it 
into the yard on time, the “Diener” replied that he had done so; “but,” 
he added, “the animal is very peculiar. Hardly has he emptied his blad- 


der than he again voids large amounts of urine.’ 


An idea suddenly 


flashed through Minkowski’s head. Taking a pipette he drew up a few 
cubic centimeters of the urine which had been voided onto the floor 
and tested it for sugar. The test was strongly positive! 

We have arrived at another milestone in the history of diabetes. 
In consequence of the new discovery, the entire diabetes problem again 
underwent a revision. What followed does not fall into the scope of 


this presentation. 
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Few men in our profession have had a 
more varied experience or filled more im 
portant positions than the late Dr. Samuel 
\. Brown. His whole career during sixty 
active years revolved around the New York 
University Medical School, and Bellevue 
Hospital. He received his M. D. degree in 
1894 from the University when he was in 
his twentieth year, and his was the first 
class to graduate when the course had been 
lengthened from two to three years. He 
served on the Bellevue house staff two and 
a half years, twice the allotted period, be 
cause of changes on the attending staff. 
He was on the Second Division, and in the 
latter part of his tenure was on the gyne- 
cological service of Dr. William M. Polk 
his professor at the University and sub 
sequently the first Dean of Cornell Medical 
College. Dr. Brown intended to become a 
gynecologist and for some time was an as- 
sistant to Dr. Polk. However, his own plans, 
and those of many others, were upset when 
il but four of the University medical 
faculty resigned to aid in the formation 
of the Cornell Medical College in 1897. A 
merger had been arranged between the 
New York University Medical College and 
the Bellevue Hospital Medical College, but 
this plan caused controversy and resulted 
in the formation of the Cornell enterprise. 
Dr. Brown chose to remain with the Univer 
sity group, and he became an assistant of 
Dr. Alfred L. Loomis together with Egbert 
Le Fevre and Warren Coleman. Le Fevre 
became Dean of the University and Bellevue 
union and succeeded the well-known Loomis 


is Professor of Medicine 


Dr. Brown often related to the writer 
that the financial backing given to Cornell 
was originally intended for the merged 
University and Bellevue project. This plan, 
however, failed when Dr. Loomis unex 
pectedly died while the formal arrangements 


SAMUEL ALBURTUS BROWN, ALD. 


1874 - 


1952 


were within a few days of completion, Lewis 
\. Stimson was professor of surgery dur- 
ing this period at the University and he was 
hostile to the merger with the Bellevue 
group, and he assumed a leading roie in 
the formation and financing of the Cornell 


enterprise, 


Dr. Brown began his teaching associa 
tion with the University as an instructor in 
physical diagnosis, and he subsequently be 
came Professor of ‘Therapeutics. He was 
secretary of the University medical depart- 
ment when Le Fevre was dean and sue 
ceeded him in 1916 and acted in that capa 
city until 1932. When he retired from active 
teaching, the Samuel A. Brown Chair of 
Therapeutics was created in his honor, and 
he was given the titles of Emeritus Dean 
and Emeritus Professor. The honorary de- 
gree of Doctor of Public Health was ac- 
corded him by the University in 1926. He 
became president of the Society of the 
Bellevue Hospital Alumni in 1917, and in 
1923 was elected president of the New York 
University College of Medicine Alumni 
Association. In 1932 he received the Univer 
sity Alumni Meritorious Service Award. 


Dr. Brown was elected to Fellowship in 
the Academy in 1901, For more than twenty 
years he played an important part in the 
activities of the Academy. At various times, 
he served on the Committees on Admission, 
on Public Health Relations and on Medical 
Education. Hle was elected Vice-President 
in 1923 and President of the Academy in 
1925. It was during his term as President 
that the present Academy building was 
completed and dedicated. Finally, he served 
as trustee from 1927 to 1936, 


In his later years his main activity was 
the promotion of the New York University- 
Bellevue Medical Center, and to this ambi 


tious project he devoted unceasing effort. 
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He had a prophetic vision that aided in 
bringing this worthy objective to the pres- 
ent stage of accomplishment. More than 
any other medical alumnus, he aroused the 
interest and enthusiasm of his friends and 
patients and eventually was responsible for 
many financial contributions to this impor- 
tant development in medical education and 
the care of the sick and injured. One of the 
honers he valued most was his position as 
Chairman and subsequently as Vice Chair- 
man of the Board of Trustees of the Medi- 


cal Center, 


Dr. Brown had an extensive practice and 
an important group of patients, with many 
of whom he traveled to various parts of the 
continent and to far off places by land, sea 
and air. For twenty years he was Fleet 
Surgeon of the New York Yacht Club and 
thus became well known to a group of 
vachtsmen, many of whom would not go to 
sea without “Sam Brown” as their mentor 
and medical adviser and intimate friend. 
To them he became a legendary companion, 
and he was able to recruit their aid in any 
worthwhile project in which he was in- 
terested. Thus he was able to gain their 
support in the Medical Center enterprise to 
which he was devoted and for which he tire- 
lessly gave his time and energy. He had 
the happy faculty of inspiring and impart- 
ing confidence and thus created a friendly 
relationship that lacked austerity or remote- 
ness. As a medical consultant he was at his 
best in resolving difficulties and outlining a 
course to pursue in troublesome situations. 
During all his professional life he had been 
closely associated with a medical teaching 
institution and thus was known to thousands 


of young men who were preparing to enter 
the profession. After graduation these 
groups went afar throughout this country, 
to South America and abroad, and carried 
with them valued memories of their medical 
Alma Mater and of Dr. Brown, their Pro- 
fessor and Dean. 


It is not well known that he was Lieu- 
tenant Colonel Brown of the 12th Regiment 
New York National Guard during the 
period 1903-1918, and then resigned as 
Brigade Surgeon and Brigade Quarter- 
master to enter the U.S. Army service in 
the Medical Reserve Corps. 


He was a Consulting Physician in many 
hospitals, among them Bellevue, French, 
Polyelinic, Willard Parker, New Rochelle 
and Monmouth Memorial. 


His wife, Charlotte Cowdrey Brown, died 
on March 6, 1941. She had been his valued 
aide and companion throughout his busy 
lifetime. The survivors in the family are 
two daughters, Mrs. D. Kenneth Rose and 
Mrs. Frederick T. Pierson, Jr., a brother, 
William P. Brown, and six grandchildren, 
Dr. Brown died suddenly of a recurrent 
heart attack March 16, 1952, while at the 


Hillsboro Club, Pompane, Florida. 


And now he is among the elect of the 
Celestial City Clinic in the Great Beyond, 
joining his former confreres who aided in 
making our City a medical mecca. ‘They 
will welcome him as one who rendered a 
great and lasting service and excelled in 
following the example they set in their own 
day and generation, 


Joun J. Moorteap 
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Intensive investigations during the past 
few years have indicated that the familiar 
Schafer prone pressure method of ariificial 
respiration, which has been for many years 
taught and practiced in the United States, 
is considerably less efficient than some other 
methods of resuscitation. The recent an- 
nouncement that the American Red Cross, 
the U. S. Department of Defense, the Na- 
tional Research Council, and the Public 
Health Service had officially recommended 
the Holger Nielsen, or back pressure-arm 
lift, method has awakened interest among 
all agencies concerned with life-saving tech- 
niques, 

Acting on behalf of summer camp coun- 
sellors, the New York ‘Tuberculosis and 
Health Association requested the advice of 
the Committee on Public Health Relations 
as to the desirability of recommending the 
Holger Nielsen technique to this group. A 
review of experimental studies under the 
auspices of the Council on Physical Medi- 
cine and Rehabilitation of the American 
Medical Association, the Red Cross and 
the Department of Defense, disclosed that 
of eight manual methods, three are more 
satisfactory than the others. These are 
designated as “push-pull” methods, as con- 
trasted with others which consist of “pull” 
alone or “push” alone; that is, they pro- 
duce both inspiration and expiration. The 
Schafer method produces only expiration 
and relies on the resiliency of the chest 
for inspiration; by careful measurements 
it has been shown to be only half as effica- 
cious as the “push and pull” types of 
treatment. 

The “push-pull” methods are described 


as follows: 
1. The hip lift-back pressure method 


This method supplements the old Schafer 


RECOMMENDATIONS ON MANUAL METHODS OF 
ARTIFICIAL RESPIRATION* 


By THe ComMurree oN Pustic Hearty RELATIONS 


* Prepared by a Subcommittee of which Dr. T. Campbell Thompson was chairman 


prone pressure method by adding the hip 
lift to produce inspiration. It alternates 
the lifting and lowering of the hips with 
pressure exerted on the lower part of the 
thorax. It is easy to learn and teach because 
it uses the same position for the operator 
as the Schafer method. The experimental 
studies showed that this method brought 
about the greatest pulmonary ventilation 
of any of those tested, 


2. The arm lift-back pressure method 

(Holger Nielsen) 

The victim is placed in the prone position 
with arms folded and hands placed one on 
the other. The face is then placed on the 
hands. The operator kneels at the victim's 
head and grasps the arms just above the 
elbows. The arms are drawn upward as the 
operator rocks backward until he meets firm 
resistance. The arms are replaced on the 
floor and the operator moves his hands to 
the midback (just below the scapulas) and 
rocks forward, exerting pressure to induce 
expiration. If the subject is large and the 
operator is small, this method may be sub- 
stituted for the hip lift. Apparently it was 
selected for recommendation by the official 
agencies for general public use because of 
its simplicity for teaching and for perform- 
ance, although it is slightly less efficient 
than the hip lift-back pressure, 


3. The arm lift-chest pressure method 

(Silvester) 

This method is satisfactory if the patient 
is on his back and for any reason must 
remain there. The arms are folded on the 
chest, and the operator kneels at the head. 
Grasping the arms just above the wrists, 
he draws them first upward, and then above 
the head until they touch the ground, in- 
ducing inspiration. The operator then places 
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the the chest and 


downward to produce expiration 


arms again on presses 


RecoMMENDATIONS 
After due consideration of all the cireum- 
stances, the Committee makes the following 
recommendations: 
l Because of the 


which artificial respiration may be emploved, 


varied situations in 
the Committee is of the opinion that instruc 
tion in this life-saving measure should not 
he restricted to one method merely because 
it is easy for the operator to use. 

2. All camp counsellors, first aid instrue- 
rescue 
three 


mine 
the 


tors, firemen, policemen and 


crews should be familiar with 
push-pull methods outlined 

3. The method which provides the great 
est possible respiratory exchange should be 
begun with the least possible delay, Neither 
ease of application nor fatigue of the oper 
itor should be considered during the crucial 
first five minutes. If the patient shows signs 
of life and cardiac function returns, a meth- 
od requiring less effort may then be substi- 
tuted if 


is needed 


any further artificial respiration 
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Clinical Results* with Banthine Bromide 


(Brand of Methantheline Bromide) 


22 Published Reports Covering Treatment of 1443 Peptic Ulcer Patients with Banthine 


Comprising the reports published in the literature to date which give specific facts and figures of the results of treatment 


Chrome TYPES OF ULCERS ~ SYMPTOMS Sede Effects EVIDENCE OF HEALING 
nents to Other yseontin 
| Duodenal | Jejunat | Stomal | Gastne Poot | of Drug’ | Complete | Moderate | None | No Report 
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nm “Evdence of Healing as “None 
Four had no symptoms when therapy was 
Of witch seven were penetratiwe lesions and five partially obstructive 


5 No symptoms were present ia tour 


229 


6 Two with syrptoms only, demonstrable ulcer 


athic patents and ove had @ ventricular ulcer of the lesser curvature 
ter treatment period of two weeks forty seven had duodenal detormity 


All returned to work within a week 
in these four atter retet of symptoms Banthine was discontinued 


because of urinary retention 


During the past two vears, more than 200 ref- 


erences to Banthine therapy in peptic ulcer 
and other parasymerithotonic conditions have 
appeared in medical literature. Of these re- 


ports, 22 have presented specilic facts and 


figures on the results of treatment in a total of 


1.443 peptic ulcer patients, 67.8 per cent of 


whom were reported as chronic or resistant 
to other therapy. These results are tabulated 
above and show: 


“Good” relief of symptoms was obtained in 


$1.3 per cent of the 1,405 patients on whom 


reports were available. 


“Complete” evidence of healing was ob- 


tained in 70.5 per cent of the 883 patients on 


whom reports were available 


In all but 9.7 per cent, relief of pain was 


or In all but 22.9 per cent, evi- 


denceof healing was complete” or “moderate.” 


During treatment, 26 patients required sur- 
gery or developed complications other than 


ulcer which required discontinuance of the 


drug before results could be evaluated. 


Of the remaining 1,417 patients, only 3.7 per 


cent experienced side eflects sufficiently an- 


noving to require discontinuance of the drug. 


*Volume containing complete references. with abstracts 


of 39 additional reports, will be furnished on request by 


G. D. Searte & Co., P.O. Box 5110, Chicago 
SO, Ulinots. 
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Ciba announces 


the availability of a 


new antihypertensive agent 


Trade Mark 


e 


(brand of hydralazine) 


hydrochloride 


Clinically investigated 


as C-5968 and also 


1-Hydrazinophthalazine, 
hydrochloride 
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\ Major Advance in the Medical Management 


Clinical Significance 


By virtue of its dual capacity to reduce blood pressure and yet in- 
crease blood flow through the kidney, Apresoline provides a new 
and improved approach to the medical management of hypertensive 
disorders. Its value is augmented by its tendency to cause significant 
relaxation of cerebral vascular tone in hypertensive patients, oral as 
well as parenteral effectiveness, and relatively low toxicity. 


Indications 


Apresoline has proved therapeutically useful in widely differing 
forms of hypertensive disease. The drug is of distinct value in essen- 
tial and early malignant hypertension, its effectiveness often being 
more marked in the severe (although not terminal) phases of these 
disorders. It is also most effective in hypertension persisting or 
recurring after sympathectomy. 


Preliminary studies indicate that worthwhile results also may be ex- 
pected in toxemias of pregnancy and in acute glomerulonephritis. When 
renal damage is advanced, as in chronic renal hypertension and 
chronic glomerulonephritis, the value of the drug is considerably less, 
and it may be hazardous if not used with extreme caution and 
constant observation. 


Administration 


Before prescribing or administering Apresoline, it is essential that 
the physician thoroughly familiarize himself with the characteristics 
of the drug. The benefit derived from Apresoline by the patient is 
dependent in vital degree upon the most meticulous attention to 
individualization of administration, dosage, and its adjustment in 
accordance with response. 


Caution 
Apresoline, like any hypotensive agent, should be used only with extreme 


caution in patients with coronary artery disease, advanced renal damage, 
and existing or incipient cerebral vascular accidents. 4 


For complete information on Apresoline, 
contact the Ciba Professional Service 
Representative or write the Medical Service 
Division, Ciba Pharmaceutical Products, Inc., 
Summit, New Jersey. 


of Hypertensive Disorders 
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when other 
external therapy 
seems to get 

nowhere... 


accelerate healing with 


Study’, after study’ after study’ 

corroborates the “‘notable’’' success of 
Desitin Ointment in easing pain and OINTMEN 7. 

stimulating smooth tissue repair in lacerated, 
the pioneer external 


denuded, chafed, irritated, ulcerated 


tissues — often in stubborn conditions 


where other therapy fails. » wounds 
(especially slow healing) 
Protective, soothing, healing, burns 
Desitin Ointment is a non-irritating, ulcers 
blend of high grade, crude (decubitus, varicose, diabetic) 


Norwegian cod liver oil (with its 
unsaturated fatty acids and high 
potency vitamins A and D in proper 
ratio for maximum efficacy), zinc 
oxide, talcum, petrolatum, and 
lanolin. Does not liquefy at body temperature and is not 
decomposed or washed away by secretions, exudate, urine 
or excrements. Dressings easily applied and painlessly 
removed. Tubes of 1 oz., 2 oz. 4 oz., and 1 Ib. jars. 


write for Samples and literature 


i H T., Combes, F. C., Bobroff. A 


DESITIN 
194 
2 Tere 1, New York St. JM. 50:2282, 
CHEMICAL COMPANY 1950 


. . 3. Heimer, C. B., Grayzel, H. G., and Kramer = 
70 Ship Street, Providence 2,R.!. ~ g: archives Pediat. 68.382, 1951. 
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MAINTENANCE DOSAGE: 


INITIAL DOSAGE: STEP-WISE REDUCTION: 


25 mg. four times datly. After moderate relief ts 25 to 50 mg. daily has been 
Consult literature for detailed established, reduce daily found adequate in more than 
dosage recommendations. dosage step-wise every three 50 per cent of a series of 
or four days, to smallest patients. 
suitable maintenance level 


Conservative dosage in rhenmatotd arthritis 
provides effective relief — and often may by 


continued for long periods 


Individualized dosage, careful clinical observation, and simple, 
readily available laboratory procedures (sedimentation rates, 


urinalyses, blood counts, blood pressure, and frequent weight 


recordings) are adequate for the rehabilitation and management 


of most patients. 


Cortone is the registered trade-mark of Merch & Co.. Ine. for ity brand 


cortisone. This substance was first made available to the wortd by Merck research 


and production 


Literature on requesi 


Anno’ MERCK & INc. 
ortone’ iby SS: 


ACETATE K RAHWAY, NEW JERSEY 
(CORTISONE Acetate Merck) 


in Canada: MERCK & CO. Limited—Montreal 
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SUPERIOR VITAMIN SUPPLEMENTS 


MEAD'S <3 vewatile 


Pleasant tasting... 
superior flavors assure patient acceptance 


Clear, light texture... 
non-sticky : flow easily from dropper 


Exceptional dispersibility .. . 


di-perse instantly in fruit juice or 

waters mix readily with formula 
Highly stable... 

stable at room temperature ; 

may be autoclaved with formula 


Easy. accurate dosage measurement... 


a cane? 


specially de-igned. easy-to-read dropper 
assures accurate dosage 


Couvenient... 
may be given in formula. fruit juice 
or water, or dropped inte mouth 


Vitamin A Vitamin D Ascorbic Acid Thiamine Riboflavin Niacinamide 
POLY-VI-SOL 5060 1000 
Each 0.6 cc. supplies | Units Units 50 mg. 0.8 mg. 5 
TRI-VI-SOL 5000 1000 50 
06 supplies Units Units 
CE-VI-SOL 
foch 0.5 cc. supplies 50 mg. 


[uraps] MEAD JOHNSON & CO. - EVANSVILLE 21, IND., U.S.A. 
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REASONS for prescribing « 


“WARNER’ 


The preferred antacid adsorbent 


Prompt, ettective, prolonged 


antacid action 


Nonconstipating 


Very pleasant taste 


No complications such as secon- 
dary acid rise, chloride depletion, 


or alkalosis 


5. The optimum combination of 


nonreactive aluminum hydroxide 


with magnesium trisilicate 


Available in liquid and tablet form 


GELUSIL* Liquid is available in bottles of 6 and 12 
fluid ounces. GELUSIL* Tablets are available in boxes 
of 50 and 100, and bortles of 1000. 
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new concept in otitis 


Evidence is accumulating 

to confirm that not fungus. 

but Pseudomonas aeruginosa 

(B. pyecyaneus) is the causative agent in 

a high percentage of suppurative conditions of 
the ear, and that many of the remainder 


are due to other gram-negative bacteria.'*° 


Conseque ntly... 0.1%) solutions of applied 
topically, are highly effective for clearing 
the majority of external and middle ear infections, 
because virtually all strains of Ps. aeruginosa 
and most other gram-negative organisms are 


sensitive to minute concentrations of “AEROSPORIN’. 


Refi rences 
Senturia, Laryngoscope, 4 
2 and Gill, Seuth. MJ 
J. Oklahoma M. A 


Polymyasin B (Sulfate) Sverwe 


200,000 Units, equivalent to 20 mg. Polymyxin Standard 


FOR TOPICAL USE ONLY 


brand Polymyxin B Bacitracin Ointment 
For use when gram-positive organisms are also present, or for when 


appheation of “Arkosroktn’ in ointment form is preferred. 


Com plete information will be sent on request 


BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe 7, 
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The widespread use of Nupercainal® in hospi- 
tal practice can be attributed to its effective- 
ness as well as its duration of action which ex- 
ceeds all other local anesthetics. In obstetrics, 
it is of value for the relief of hemorrhoids, 
fissured nipples, episiotomy—in proctology, for 
fissure in ano—in ophthalmology, for corneal 


pain. Nupercaine is nonirritating, nonnarcotic, 
lasting in its relief. 


Nupercainal Ointment 


brand of dibucaine ointment, contains 1% 
Nupercaine in a base of lanolin and petrola- 


obstetrics 


Nupercainal.. 


reliable surface anesthetic. . 
unique in potency and duration 


tum. Issued in one-ounce tubes with rectal ap- 
plicator and one-pound jars for office use. 


Nupercainal Cream 
a nongreasy form, contains 0.5% Nupercaine 
in a scented, water-washable base. Issued in 
collapsible tubes, each containing 1%4 ounces. 


Nupercainal Ophthalmic Ointment 
contains 0.5% Nupercaine thoroughly dis- 
persed in white petrolatum. Issued in ophthal- 
mic-tip tubes, each containing 4 grams. 
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POST GRADUATE 
RADIO PROGRAMME 


THE NEW YORK ACADEMY OF MEDICINE 
arranged by 
THE COMMITTEE ON MEDICAL INFORMATION 
in cooperation with 


THE COMMITTEE ON MEDICAL EDUCATION 


THURSDAYS — 9:00 P.M. — 10:00 P.M. Station WNYC-FM — 93.9 megs. 


JUNE 5—THE GENERAL PRACTITIONER’S FUNCTION IN PSYCHIATRY— 
lago Gladston, The New York Academy of Medicine—D, Ewen Cameron, Pro- 
fessor of Psychiatry, McGill University Medical School; Psychiatrist-in-Chief, Royal 
Victoria Hospital; Director, Allan Memorial Institute of Psychiatry—Leo Bar- 
temeier, President, American Psychiatric Association; Visiting Staff, Ford and Har- 
per Hospitals, Detroit, 

JUNE 12—ENDOCRINE FACTORS IN HYPERTENSION—George A. Perera, 
Associate Professor of Medicine, College of Physicians and Surgeons, Columbia 
University. 

JUNE 19—SYPHILIS AND PREGNANCY—Mortimer Speiser, Associate Clinical 
Professor of Obstetrics and Gynecology, New York University College of Medicine. 


JUNE 26—RECENT ADVANCES IN THE SURGICAL MANAGEMENT OF 
PEPTIC ULCER—Ralph Colp, Attending Surgeon, Mt. Sinai Hospital, Clinical 
Professor of Surgery, Columbia University. 


MAGER & GOUGELMAN, INc. 


A CENTURY OF SERVICE @ PRIVATE FITTINGS 


@ PERSONAL ATTENTION 
@ EXPERIENCE & SKILL 


1851-1951 


PLASTIC AND 
510 Madison Ave., N. Y. 22 
GLASS EYES Telephone Plaza 5-3756 
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Research 


Neomycin is ide-range antibiotic for 


1. Neomycin is effective against both 
2. The incidence of sensitization (allergic) 


For of or mixed cutancous 
specific 

Myciguent* Ointment — 5 Gm., in 

ox. tubes; and ¢ ox. jars. 
For rapid contro! of cye infections — 


Myci Ophthalmic Ointment — 5 
1 drachm tubes. 


per 


| 
3. Absorption of neomycin , 
> systemic toxic side effects are 
dn the presence of exudates and products 
Yee 
of bacterial growth. 
For preparation of solutions for topical use 
Neomycin Sulfate, Sterile Powder Vials 
containing 0.5 Gm. : 
= 


Herold Squore, N.Y. 


Jomoica, Queens 


Porkchester, Bronx 


White Ploins, N. Y. Flotbush, Brooklyn 


MACY'S PRESCRIPTION DEPARTMENT 


Macy's respects professional ethics. We carefully avoid dis- 
cussing your prescription, either its ingredients or its use, with your 
patient. You can be assured that all your prescriptions are accurately 
compounded exactly as you write them. And all our preparations, 
made from the finest ingredients obtainable, are carefully checked 
by our supervising pharmacists. 


No wonder so mony physicians prefer Macy's Prescription Department. 


LAUREL HOSPITAL 


WILKES BARRE, PA. 
Te ephones: 3.6874 2-242) 


@ Offers o specialized program of PHYSICAL MEDICINE AND REHABILITATION, MENTAL AND PHYSICAL 
INTERPRETIVE PSYCHIATRY, ELECTRIC SHOCK THERAPY, BOTH (iN AND OUT’ PATIENT 


CHRONIC ILLNESS AND NERVOUS DISEASES 


Consultants in—Neurology, Psychiatry, Psycho-analysis and ico Medicine— 
Medical Director, Nicholas Mauriello, M.D 


Approved bar Piy-weserwe Medical Association; Member of Penna. Hospital A iotion; and A 
ui d by Penna. Dept. of Welfare. 


locetion Northhompton St., Laurel Run, Wilkes-Borre 


THIS HOSPITAL IS FOR SALE 


Accepted by Blue Cross and other hospital insurance plans 
‘ALL THAT IS BEST IN THE TREATMENT OF NERVOUS DISORDERS” 


q 
| — | i 

WHITTAKER 
004% LABORATORIES, INC. | 

\ \ 


in routine penicillin therapy 


for day-in and day-out use 

Whenever a repository type of penicillin is indicated, Compenamine merits 
routine use. Clinically, it proves as effective as procaine penicillin, producing 
essentially the same plasma penicillin levels, but these levels appear to be more 
prolonged. In addition, Compenamine shows a notably low rate of reactions. 
In clinical investigations to date it has been shown to lead to reactions in a 
negligible percentage of all patients treated.: 


for fewer reactions 
In a special study comprising only patients who had shown undesirable reactions 
to other forms of penicillin, the majority of patients tolerated Compenamine 
well, without such side reactions. In the remainder of these penicillin-sensitive 
patients in whom reactions to Compenamine did occur, these reactions were 
comparatively mild and of relatively short duration.* 
Compenamine is available in three dosage forms: Compenamine (dry powder 
for aqueous suspension), Compenamine Aqueous (ready for injection), and 
Compenamine in Oil, the latter two in vial and cartridge forms. 


1. Longacre, A. B.. P-92 Pemicillin, Report of a Very Low Reaction Rate in Therapy with a New Penicillin 
Salt, Antinotics & Chemotherapy /:223 (July) 1951 

2. Kadison, E. R.; Ishihara, S. J., and Waters, T.: A New Form of Penicillin with Anti-Allergic Properties, 
Am. Pract. & Digest Treat. 2:411 (May) 1951 
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CHARLES B. TOWNS HOSPITAL esesistes 190 


Complete Medical & Psychiatric Treat 
ment at predetermined cost. Privacy 


FOR THE TREATMENT OF ALCOHOLISM of patient is assured—if desired. 
literature on Request 
Edward B. Towns, Director 


ADDICTIONS EXCLUSIVELY 293 Central Park West, N. Y. 24, N. Y. 
SChuyler 4-0770 


Member American Hospital Association 


NARCOTIC AND BARBITURATE 


the Orginal 


your requirements. Corrective al- 
terations are carefully made only 
on presentation of your prescrip- 
tion which is acknowledged for 
your patient's file record. 


4 When correct shoes are indicated, 
Pediforme provides a variety of 
lasts and sizes to conform with 


Aminophyllin... 


a “most effective single agent 
for prompt relief” of severe 
bronchial asthma 


readily 
“useful as a peripheral vasodilator and soluble for 

myocardial stimulant’ in rapid 
pulmonary edema therapeutic 
paroxysmal dyspnea effect. 
of congestive heart failure TABLETS * AMPULS 
Cheyne-Stokes respiration POWDER 

H. E. DUBIN LABORATORIES, INC. SUPPOSITORIES 


250 E. 43rd St. « New York 17, f 
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For this critical 
ligation 
“‘timed-absorption” 
surgical gut 
sutures 

will not digest 
prematurely 


In ligating the cystic duct, the skill of the 
surgeon must be supported by a dependable 
ligature which will not digest prematurely. 
By an exclusive improved process, D & G 
“timed-absorption” surgical gut is accurately 
tanned in graded degrees from the outer sur- 
face inward to assure a logical digestion rate. 
Maximum resistance to digestion is assured 
during the critical first 4 days when there is 
least fibrosis. As fibrosis develops and the 
need for artificial support lessens, the rate of 
timed-absorption increases. 


90 hours vs. 30 hours 

Comparison of D & G “timed-absorption” medium chromic 
surgical gut suture, size O, with non timed-absorption medium 
chromic surgical gut suture, size O. Weights are suspended from 
each in trypsin solution. The weight is held suspended by 
“timed-absorption” surgical gut up to go hours. ‘The non timed 
absorption chromic surgical gut suture has begun to digest and 
breaks under the strain of the weight by 30 hours. (In human 
tissue all chromic sutures are digested more slowly, but the 
ratio between the two types remains the same.) 


D & G surgical gut sutures have a special 
matte finish so that knots hold securely. 


‘Davis & Geck non timed - absorption 


net “ame Davis & Geck Ine. 
a unit OF american Cyanamid COMPANY 


& 
§7 Willoughby St. & Brooklyn 1, N. Y. 


Surgeons Agree on D & G 
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a recognized aid in the 


SYMPTOMATIC TREATMENT 


of 
PULMONARY EMPHYSEMA 


Numerous authorities report beneficial 
results from the use of a properly 
designed abdominal binder as an aid in the 
treatment of pulmonary emphysema. 
Fluoroscopy of patients wearing 

an emphysema binder shows that it 

raises the diaphragm toward its expiratory 
position and helps support the muscle in 

a normal dome shape. From this 

position contraction can again occur. 
Paradoxical movements of the diaphragm 
are largely prevented and 

respiration difhculties alleviated. 


\n ingenious inflatable pressure pad 


— in complete control of the patient — 


extends its use for those with scaphoid 
as well as normal abdomens. 


The inflatable pad in the Camp Emphysema 


Binder has a steel plate on the belt 
side so that all pressure is directed inward. 
A valve and small detachable bulb for 
reduc mg and Increasing pressure 
uith postu re changes and distention 
following eating are patient conveniences 
The lower edge of the pressure pad 


comes just above the sy mphy sis 
pubis; the top falls below the umbilicus. 


S. H. CAMP and COMPANY, JACKSON, MICHIGAN 


World's Largest Manufacturers of Scientific Supports 
Offices in New York + Chicago + Windsor, Ontario + London, England 
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In bacterial diarrheas: 
bacteriostasis — adsorption 
protection 


Streptomagma provides all the essentials for securing prompt and com- 
plete remission of many bacterial diarrheas. To accomplish these ends 
Streptomagma contains: 


* Streptomycin . . . “much more effective against the coliform fecal 
flora than the sulfonamides . . . not readily absorbable . . . non- 
irritating to the mucosa’! 


@ Pectin... “various pectins . . . become bactericidal agents in the 
gastrointestinal tract when given together with streptomycin’? 


@ Kaolin . . . for “tremendous surface and high adsorptive powers 


@ Alumina gel . . . itself a potent adsorptive, acts as a suspending 
agent for the kaolin and enhances its action; soothes and protects 
the irritated intestinal mucosa. 


REPTOMAGMA 


Dihydrostreptomycin sulfate and pectin 


Pulaski, E. J. and 


with kaolin in alumina gel 
Wooldridge, W. E 
\NCORPORATED, Philadelphia 2, Pa. 


Swaim, W. A.: M. 
Rec. 140-26. 
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FOR YOUR PATIENT 


with Bronchial Asthma, Hay Fever, Urticaria 


LUASMIN TABLETS 


PLAIN © ENTERIC-COATED 
{for prompt action) (for delayed action) 


CAPSULES 


One capsule and one tablet, taken at bedtime will provide 
almost all patients with eight hours relief and sleep. The 
relief can be sustained by using the capsules during the day 
at 4 hour intervals as required. 


Each capsule and enteric-coated tablet contains: 


Theophylline Sodium Acetate .2.........00-- (3 gr.) 0.2 Gms. 
Ephedrine Sulfate (% gr.) 30 Mg. 
Phenobarbital Sodium (2 gr.) 30 Mg. 


Capsules and tablets in half the above potency 
available for children and mild cases in adults. 
For samples—just send your Rx blank marked NYAM-652 


BREWER & COMPANY, INC. 
WORCESTER 8, MASSACHUSETTS U.S.A. 


>. ; 

and ACTIVE DAY: | 
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CHLOROMYCETIN produces prompt clinical response in the 
mixed infections commonly found in pelvic inflammatory 
disease. “In mixed infection [pelvic cellulitis and abscess] 
CHLOROMYCETIN appears to be superior to penicillin, strep- 
tomycin or sulfadiazine.”! 

“The clinical response to chloramphenicol consisted of 
marked — improvement, usually within 48 
hours. . 

“Women who had large pelvic abscesses were treated so 
effectively with chloramphenicol that posterior colpotomy, 
with drainage of the abscess, was not necessary in effecting 
a rapid cure in any of our patients who were treated with 
this antibiotic from the start.”* 


A 


CHLOROMYCETIN (chloramphenicol, 
Parke-Davis) is supplied in a variety of 
forms including: 


CHLOROMYCETIN Kapseals®, 250 mg., bottles 
of 16 and 100, 


CHLOROMYCETIN Capsules, 100 mg., bottles 
of 25 and 100, 


CHLOROMYCETIN Capsules, 50 mg., bottles of 
25 and 100, 


CHLOROMYCETIN Ophthalmic Ointment, 1%, 
%-ounce collapsible tubes. 


CHLOROMYCETIN Ophthalmic, 25 mg. dry 
powder for solution, indi- 
vidual vials with droppers. 


1. Greene, G. G.: Kentucky M. J. 50:8, 1952. 
2. Stevenson, C. S., et al.: Am. J. Obst. & Gynec. 
61:498, 1951. 


Fa Davis Company 


DETROIT, MICHIGAN 
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Dr yco for easy digestion 


So often, the hot summer season brings upset stomachs, 
fermentative diarrhea, impaired infant digestion . . . 
Dryeco’. . . for 30 years a most readily digested formula for prematures . . . 
offers your tinier patients valuable help.” Check these advantages:— 
LOW IN FAT LOW IN CARBOHYDRATE 
HIGH IN| PROTEIN ENRICHED WITH VITAMINS A AND D 
FINE, FLOCCULENT CURD THE HALF WHOLE, HALF SKIM-MILK MIXTURE 


Only vitamin C need be added. Reconstitute Dryco in cold or warm 
water. Use in a wide range of formulas according to nutritional requirements. 


Additional data and samples will be mailed on request. 


*Gordon, Harry H.: Feeding of Premature Infants, American 
Journal of Diseases of Children 73:713 (June) 1947. 


Each tablespoonful supplies 311% calories. 
r co Frequently used for supplemental feedings. 
Available at pharmacies in 1 and 24% Ib. cans. x 


Prescription Products Division, The Borden Company, 350 Madison Ave., New York 17 
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SARATOGA GEYSER WATER 


may be helpful in conditions where the patient's natural inclina- 
tion is to ingest foodstufis deficient in alkaline ash residue. The 
rich alkalinity of Geyser Water will tend to restore the alkaline 
reserve to normal, in a most pleasant fashion. 
For literature, write 
Watter S. McCLetran, M.D., Medical Director 


610 Saratoga Springs New York 
THE STATE OF NEW YORK ... THE SARATOGA SPA 
for the bag 


Dilaudid sulfate 


10 cc. Multiple Dose Vial 


Each cc. contains 2 mg. (1/32 gr.) dihydromorphinone 
(Dilaudid) sulfate in sterile solution—convenient and ready 


for instant use. 


Dilaudid—a powerful analgesic—dose, 1 32 grain to 1/20 grain. 
a potent cough sedative—dose, 1 128 grain to 1 64 grain. 
an opiate, may be habit forming. 


® Dilaudid is subject to Federal narcotic regulations. 
* Dilaudid, E. Bilhuber, Inc. 


BILHUBER-KNOLL CORP. ORANGE, NEW JERSEY, U.S. A. 


Specialists in Plastic and Glass 
Artificial Human Eyes Exclusively 
REFERRED CASES CAREFULLY ATTENDED 


FRIED & KOHLER, Inc. 


665 FIFTH AVENUE NEW YORK, N. Y. 


Satisfaction 
near 53rd Street Tel. Eldorado 5-1970 


Guaranteed 
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WHAT IS DENCOTAR‘? 


DENCOTAR is a trademark designating products containing a specially processed 
crude coal tar recently developed in the laboratories of The Denver Chemical Mfg. Co., 
Inc. There is no other coal tar just like that contained in DENCOTAR Products. 


The special processing of crude coal tar does three things: 


1. Removes low molecular irritants. 


2. Removes inert sludge. 


3. Combines tar with a vegetable oil in which 
is produced ozonides (organic peroxides). 


DENCOTAR OINTMENT Sulphurated ...contains specially 
processed crude coal tar, precipitated sulphur, and menthol in 

NcoT 
non-greasy cosmetic base containing starch. The base permits OINTME 
absorption of the active ingredients well beyond that effected — 
by ordinary bases and therefore minimum amounts of the proc- 
: essed crude coal tar are required to produce maximum thera- 
peutic effects. 


INDICATIONS... for all skin conditions requiring tar. DENCOTAR OINTMENT Sulphurated 
should be the treatment of choice in: Eczema—subacute or chronic. Nummular eczema, 
Psoriasis, Atopic dermatitis, Neuro-dermatitis, Seborrheic dermatitis (body and scalp), all 
chronic dermatoses, with or without itching. 


| FORMULA: Menthol. .125%, Precipitated Sulphur, 1%, Specially processed crude coal tar, 1.5%, Starch, 5%, 


Non-greasy, water miscible base, Qs. 


DENCOTAR SHAMPOO... is a delightful new shampoo con- 
taining 1° of the specially processed crude coal tar in a pure 
castile seap base. DENCOTAR SHAMPOO has a stimulating effect on 
the scalp, and combined with massage, should be used regularly 
to maintain a healthy state of scalp and follicles. 


SEBORRHEIC DERMATITIS OF THE SCALP... Dencotar 
Shampoo is indicated for use with DENCOTAR OINTMENT Sulphura- 
ted in the treatment of scalp conditions. It is particularly helpful 
in combatting seborrheic dermatitis, including dandruff. 


DENCOTAR PRODUCTS contain a new and different type of crude coal tar. To the 
best of our knowledge no other products containing crude coal tar of this type have ever 
been offered to the medical profession. 


SAMPLES AND LITERATURE ON REQUEST 
These Products are Advertised Only to the Medical Profession 


THE DENVER CHEMICAL MFG. CO., INC. 
DC-6, 163 Varick Street, New York 13, N. Y. 
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Tablet introduce new flexibility in prolonged 
in courses of administration and are particularly 
suited to effective, well tolerated therapy among 
patients preferring tablets to other oral forms. 
Supplied: 250 mg. tablets. bottles of 16 and 100: 
«100 mg. and 50 mg. tablets, bottles of 25 and 1000 
: 
 ferramyent ts 
world's largest producer of antibiotics 
‘ ANTIBIOTIC DIVISION. CHAS PFIZER & CO INC. BROOKLYN 6.NY BAC\|TRACIN 
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salt 


‘is fit only 


When your cardiac or other patients requiring salt 
restriction find that the flavor of salt is essential 

to their enjoyment of food, Neocurtasal — sodium-free 
salt substitute—will give the desired salty tang 

to otherwise “‘flat’’ foods. 


Available in 
convenient 2 oz. shakers 
and 8 oz. bottles. 


Neocurtasal is completely sodium-free. It contains 
potassium chloride, ammonium chloride, potassium 
formate, calcium formate, magnesium citrate 

and starch. Potassium content 36%; chloride 39.3%; 
calcium 0.3%; magnesium 0.2%. 


Write for pad of diet sheets 
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you way wart+to know about 


uRoKON® is one of the least toxic soluble radiopaque substances in use in 
radiological procedures today. The LD/50 in white mice of uroKon (So- 
dium 3-acetylamino-2, 4, 6-tritodobenzoate) is about 10,000 mg./kg.’. va 
UROKON produces few side reactions. Only 19% of 1081 patients observed 
at the University of Michigan reacted to uroKon, while 36% and 62% reacted 
reactions to the older media*. Only 15% of 290 patients observed at Washington 
University reacted to uroKon; 22% reacted to another medium’. 


Comparatively low vasomotor response to UROKON was reported in a study 
comprising 2952 cases at Massachusetts General Hospital. Another medium 
produced fifteen times as many vasomotor responses as UROKON*. 
urokon’s high X-ray opacity results from its exceptionally high iodine con- 
tent—65.8% (dry basis ). This is appreciably higher than the iodine content 
of the older media, which contain from 39% to 52% iodine’. 


Side 
High opacity UROKON sopiuM 30% is supplied in 25 cc. ampuls and in 25 ce. rubber- 
to ¥enays diaphragm stoppered bottles in boxes of 1, 5, and 20. 


1. Hazelton Laboratories, Falls Church, Va. Private communication. 
2. Nesbit and Lapides. Univ. Michigan Med. Bull. 16, 37-42 (1950). 
3. Richardson and Rose. J. Urol. 63, 1113-19 (1950). 

4. Robbins, Colby, Sosman and Eyler, Radiology 56, 684-688 (1951). 
5. Neuhaus, Christman and Lewis. J. lob. Clin. Med. 35, 43-9 (1950). 


Low 


Few 
Low 
VaSomoton 
nesponse. 


MALLINCKRODT CHEMICAL WORKS «+ St. Lowis + New York + Montreal 
+ MANUFACTURERS OF FINE CHEMICALS FOR MEDICAL AND HOSPITAL PURPOSES + SINCE 1867 « 
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the trend is to tablets CY 


y for 
Ps simplicity 
and 


“safety 


controlling 
ORAL diuretics are SIMPLER 
ORAL diuretics are SAFER cardiac wi 
ORAL diuretics can be given with GREATER REGULARITY edema — 
ORAL diuretics are MORE CONVENIENT for patient and physician 


the simplest method of outpatient maintenance 
EFFECTIVE AND WELL TOLERATED 


To secure the greatest efficacy and all the advantages of 
Tablets MERCUHYDRIN with Ascorbic Acid, a three-week initial 
supply should be prescribed ...25 to 50 tablets. 
Dosage: One or two tablets daily—morning or evening—preferably after meals. 
Available: Bottles of 100 tablets. Each tablet contains meralluride 60 mg. 


and ascorbic acid 100 mg. _ 


LABORATORIES, INC., MILWAUKEE 1, WISCONSIN 
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Among oral diuretics THE TREND IS TO— 

tn diuretic research 
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Choice for 
Aqueous Procaine Penicillin Therapy 


Crysticillin 


Squibb 300,000 Units Procaine Penicillin G for Aqueous Injection 


Crysticillin Suspension 


Squibb 300,000 Units Procaine Penicillin G in Aqueous Suspension 


Crysticillin Suspension Unimatic 
Squibb 300,000 Units Procaine Penicillin G in Aqueous Suspension 
in the new, Sterile Unimatic Disposable Unit— Ready for Injection. 


Crysticillin Fortified 
Squibb 300,000 Units Procaine Penicillin G and 100,000 Units Buf- 
fered Crystalline Potassium Peniciiiin G for Aqueous Injection 


Crysticillin Fortified Duomatic 
Squibb 800,000 Units Procaine Penicillin G and 100,000 Units 
Buffered Crystalline Potassium Penicillin G in a Sterile, Two- 
Compartment Disposable Unit—Ready for Injection 


SQuiss 


(REG. U. PAT. OFF.) AND “UMIMATIOY AND “QUOMATIC’ ARE TRADEMARKS OF #. SQUIDS & SOND 
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